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PEEFACE 



This book is designed for use in the various 
grades of schools above the Primary, in which 
Intellectual Arithmetic is made a subject of study. 

The plan of instruction which it develops is 
believed to be strictly inductive, truly progressive, 
and thoroughly practical. Beginning with the 
smaller numbers and easier combinations, it first 
presents the operations of addition and subtraction, 
and then those of multiplication and division. It 
next treats of multiples and divisors, fractions, 
interest, profit and loss, partnership, and such other 
subjects pertaining to business life as the limits of 
the work will allow. 

In every part of the book, the operations required 
are carefully illustrated and explained, and copious 
exercises are given to insure skill and readiness in 
their practical application. 
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Great care lias been taken to make the solutions 
full and complete, and yet as concise as is con- 
sistent with mathematical precision and accuracy. 
They should receive careful attention from the 
pupil, for they require in their application that 
peculiar exercise of the reasoning powers which 
renders the study of the mathematics so valuable 
as a means of mental discipline. 

The successive lessons are so constructed that 
each new step is either an easy advance or a logical 
deduction from those which precede, and are so 
arranged as to indicate the mutual connection and 
dependence of the various operations. The book, 
as a whole, thus becomes a connected treatise, the 
study of which will, it is thought, tend to develop 
the intellectual powers of the pupil, and to cultivate 
in him correct habits of mathematical investigation. 
In the hope that such may be the case, the Author 
would respectfully submit it to the consideration of 
those interested in education. 

Beistol, R. I., Oct. 10, 1869. 
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INTELLECTUAL ARITHMETIC. 



SECTION I. 

A. A UNIT is a single thing or one. 

Illustration. — An apple is a unit; so is a book, a dollar, an 
ounce, a jard. 

Numbers are used to show how many units there are in 
any given quantity. 

Numbers are represented by figures, as follows : — 

1, or // stands for one. 6, or u, stands for six. 

2, or ^/ stands for two. 7, or "/, stands for seven. 

3, or S, stands for three. 8, or a> stands for eight. 

4, or 4^, stands for four. 9, or^, stands for nine. 
6, or ^, stands for five. 10, or fO, stands for ten. 

B. 3 pens and 2 pens are how many pens ? 

2 books and 8 books are how mau^ boQk.%^ 
4 and 3 are how many ? 
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1. The last three questions are questions in Addition. 

2. Addition is a process by which we ascertain how 
many units there are in two or more numbers taken together. 

3. The result of the addition is called the Sum or Amount. 

Illustration. The sum of 3 pens and 2 pens is 5 pens ; the sum 
of 4 and 3 is 7. 

4. The sign of addition is a cross made thus, -{-- ^^ ^^ 
called 'plm or and^ and shows that the numbers between 
which it is placed are to be added together. 

Illustration. << 4 -|- 3," means that 4 is to be added to 3. 
** 2 4- 5" are 7, means the same as 2 and 5 are 7 

6. The sign of equality is formed by two parallel lines^ 
thus =. It is called equals^ or is equal tOj and shows that 
the numbers or quantities between which it is placed are 
equal to each other. 

Illustration. ** 5 + 2 := 5," means that 3 and 2 are 5. It 
would be read, " 3 plus 2 equals 6." 

6. In this book, a star is often used in place of the words 
*' How many.' 



» 



Illustration. <* 3 -|- * = 7?" means **2 plus how many are 7 ?" 

C. How many are — 

1. 4 + 5? e. 2 + 8? 

2. 6 + 4? 7 5 + 2 + 3? 

3. 2 + 4? S. 3 + 3 + 3? 

4. 3 + 7? 9. 2 + 4 + 2? 

5. 8 + 2? 

1. 4 + * r= 9? 6. 3 +♦ r=8? 

2. 5 + » = 9? e. 4 + * «= 10? 
8. 6 + * «10? 7. 6 + * = 7? 

4. 8+m ^71 «, 4 + *^6? 
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E. 1. How many are 4 from 6 ? 

Ans, 4 from 6 leaves 2, because 4 and 2 are 6. 

How many are — 

2. 8 from 9? 5. 7 from 10? 

3. 2 from 7? 6. 8 from 10? 

4. 5 from 10? 7. 3 from 6? 

F. 1. How many more are 7 than 3 ? 

Ans. 7 = 4 more than 3, because 3 -}- 4 = 7. 

How many more are — 

2. 8 than 6 ? 5. 9 than 5 ? 

3. 6 than 8 ? 6. 7 than 3 ? 

4. 10 than 5 ? 7. 8 than 4 ? 

G. 1. The questions under the last two letters are ques- 
tions in Subtraction. 

2. Subtraction is a process by which we find how many 
units there are in the difference of two numbers; or in the 
excess of one number over another. 

8. The sign of subtraction is a line like a dash^ thus, — . 
It is called mimis or less, and signifies that the number after 
it is to be subtracted from the one before it. 

Illustration. "6 — 8 = 2," is read " 6 minus 8 equals 2," or 
** 5 less 3 equals 2." It means that 3 is to be subtracted from 5. 

How many are— 

1. 4 — 2? e. 2 + 7 — 3? 

2. 6 — 4? 7. 8 + 2 — 6? 

3. 7 — 8? 8. 4 + 3 + 2 — 6? 

4. 10 — 5? 9. 5 + 6 — 4 — 8? 

5. 8 — 6-? 10. 6 + 8 — 2 — 2? 

H. 1. A man bought a hat for 4 dollars, and a cane for 
2 doUaxa. How much did he paj iot );)o\Xi*l 
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Solution. If be paid 4 dollars for the hat and 2 dollars 
for the cane, he must have paid 4 dollars plus 2 dollars^ 
which are 6 doilarS; for both. 

2. I bought 4 bushels of white com and 5 bushels of 
yellow corn. How many bushels of com did I buy? 

3. If I walk 5 miles in the forenoon^ and 5 miles in the 
afternoon; how many miles shall I walk in both ? 

4. If a man pays 7 dollars for flour and 2 dollars for 
sugar, how much does he pay for both ? 

5. I bought a hat for 3 dollars, a pair of boots for 4 dol- 
lars, and a carpet-bag for 2 dollars. What was the amount 
of my purchase ? 

6. Mr. Brown has paid 2 dollars to one man, 3 dollars to 
another, 3 dollars to another, and 2 dollars to another. How 
many dollars has he paid to all ? 

7. A man bought a sheep for 5 dollars and sold it for 7 
dollars. How many dollars did he gain ? 

Solution. If he bought the sheep for 5 dollars and 
sold it for 7 dollars, he must have gained the difference be- 
tween 5 dollars and 7 dollars, which is 2 dollars. 

8. Arthur had 9 books, but he gave away 3 of them. How 
many did he have left ? 

9. If a farmer who has 10 cows should sell 5 of them, 
how many would he have left ? 

10. Edward has 9 marbles and Rufus has 6. How many 
more has Edward than Eufus ? 

11. A drover who had 8 oxen sold 2 of them to one 
man, 4 to another, and the rest to another. How many did 
he sell to the last man ? 

12. A man who had 4 dollars earned 4 dollars more, and 
then Bpent 2 dollars. How many dollars did he have left ? 



for j 
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13. I paid 4 cents for candy, 2 cents for apples, and then 
liad 2 cents left. How many cents did I have at first ? 

14. Mary bad 3 apples. She found 6 more, and then 
gave Fanny 2, Susan 2, Jane 2, and Maria 2, after which 
she found 4. How many did she then have ? 

15. This morning I had 4 dollars. I have since sold some 
apples for 3 dollars, and some pears for 3 dollars. I have 
also paid 5 dollars for groceries, 2 dollars for meat, and 1 
dollar for shoes, and have received 5 dollars for potatoes, 
and 2 dollars for peaches. How many dollars have I now? 

16. After Mr. Smith had spent 6 dollars and earned 7 
dollars, he had 10 dollars. How many had he at first ? 

17. A drover bought 5 cows and sold 7, when he had 2 
left. How many did he have at first ? 

18. How many dollars has the man who will have 3 dol- 
lars after receiving 5 dollars, and paying out 4 dollars ? 



A 



SECTION II. 

, A. 1 + 10 == eleven = 11 = //. 

2 + 10 = twelve = 12 = /^. 

3 -h 10 = thirteen = 13 = /cf. 

4 -f- 10 = fourteen = 14 = ^4* 
6 + 10 = fifteen = 15 = /«^. 

6 + 10 = sixteen = 16 = /^ 
«^ ' 7 -f. 10 = seventeen = 17 = /7- 

8 + 10 = eighteen == 18 = /c?. 

9 + 10 = nineteen == 19 = /^. 
10 -f 10 = twenty = 1^=^20. 
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B. 


How many are — 








1. 


6 + 6? 




13. 


3 + 7 + 4? 




2. 


8 + 7? 




14. 


2 + 6 + 6? 




3. 


7 + 8? 




15. 


3 + 5 + 9? 




4. 


6 + 6? 




16. 


4 + 5 + 3? 




5. 


8 + 3? 




17. 


2 + 6 + 8? 




6. 


3 + 8? 




18. 


4 + 5 + 5? 




7. 


3 + 4? 




19. 


2 + 9 + 4? 




8. 


13 + 4? 




20. 


7 + 9 + 3? 




9. 


3 + 14? 




21. 


8 + 4 + 3? 




10. 


1+6? 




22. 


4 + 6 + 10? 




11. 


11 + 6? 




23. 


6 + 7 + 7? 




12. 


1 +16? 




24. 


8 + 6 + 3? 


C. 


1. 


8 + *~ 


12? 


5. 


6 + 7 + * --17? 




2. 


4 + «- 


14? 


6. 


2 + 9 + * — 15? 




3. 


9 + « = 


16? 


7. 


4 + 6 + * — 20? 




4. 


7 + * = 


16? 


8. 


3 + 9 + * — 20? 


D. 


How many are — 








1. 


15 8? 




12. 


13 9 2? 




2. 


12 5? 




13. 


17 9 1? 




3. 


17 3? 




14. 


20 — 10 — 3 ? 




4. 


16 — 8? 




15. 


14 7 2? 




6. 


15 — 9? 




16. 


16 9 4? 




6. 


18 6? 




17. 


15 3 6? 




7. 


10 6? 




18. 


20 8 7? 




8. 


18 16? 




19. 


19 — 13 — 4? 




9. 


10 — 7? 




20. 


20 11 7? 




10. 


20 7? 




21. 


20 — 9 — 5? 




11. 


20 17? 




22. 


17 13 4? 



E. 1.8 + 7 + 3 — 6 — 4 + 7 — 2? ^^ 

2. 6+9 + 4 — 3 — 7 — 4 — 5 + 13? *> 

3. 5 + 8 + 7 — 2 — 6 — 4 + 6 + * = 20? ^ 

4. 20 — 8 — 3 + 6 + 3 — 7 — 4 + * = 16? <) 
6. 18 — 11 + 6 + 7 — 4 — 3 + 4 — * = 16? | 

A p+9 — 8 — 8 + 7 + 7 — 6 — 6 + *«xl7? ^ 
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p. 1. I gathered 6 bushels of apples from one tree, v 
5 from another, 4 from another, and 3 from another. How 
many did I gather from all? ff ^ 

2. I bought a coat for 11 dollars, a hat for 5 dollars, and | 
a vest for 4 dollars. What was the total cost ? l-Q / 

3. Mr. Ellis bought some cloth, giving in payment a ten- : ' 
dollar bill, a five-dollar bill, a three-dollar bill, and a two- 
dollar bill. How many dollars did it cost? 'i-O 

4. A lady bought a silk dress for 13 dollars, and some 
calico for 3 dollars, giving in payment a twenty-dollar bill. 
How much money ought she to receive back ? h 

5. William gave 8 cents for a writing-book, 6 cents for 
some ink, 3 cents for a pen-holder, and enough to make 19 
cents for pens. How many cents did he spend for pens? 

6. How much " change" ought a person to receive who 
should give 2 dimes in payment for a half-quire of paper 
worth 12 cents, and an inkstand worth 6 cents. 

7. Charles owes me 3 dollars, Edwin owes me 4 dollars 
more than Charles, and Eufus owes me as much as Charles 
and Edwin together. How much does Edwin owe me? 
Does Bufus? How much do the three boys owe me ? 

8. A man walked 7 miles in the morning, 4 miles in the T, 
afternoon, and enough to make up 15 miles in the evening. Ig 
How far did he walk in the evening ? 

9. Arthur has 3 marbles, James has 2 more than Arthur, ^^ \ 
Bufus has 4 more than James, and John has 7 less than Y 
Bufus. How many marbles has James ? Has Bufus ? Has ^^ . 
John ? How many have all the boys ? 

10. If you should perform 4 problems on Monday, 2 
more on Tuesday than on Monday, 3 less on Wednesday 
than on Tuesday, 1 less on Thursday than on Wednesday, 
and 2 more on Friday than on Thursday, how many would 
you perform on each day, and how m-axi^ vn ^1 



) 
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/ 6 11. Robert has 4 apples, George has 3 more than Robert, 
and Samuel has 6 less than Robert and George together. 
O How many apples has each boy, and how many have all ? 
a 12. I collected 6 dollars of A, 3 more of B than of A, 

\ 7 dollars less of C than of B, and enough to make up 20 
^ dollars of D. How many dollars did I collect of D ? 

13. Francis bought some candy for 11 cents. He sold 
* L some of it to Harry for 4 cents, some to Luther for 5 cents, 
^^ and the rest to Ambrose for such a sum that he gained 6 

jL cents on the whole. How much did he receive for what he 
A sold to Ambrose ? 

14. A man started from Providence and travelled 4 miles 
^^ north, then 5 miles north, then 6 miles south, then 8 miles 

south, and then 3 miles south. How many miles was he 
from Providence, and in which direction ? 
n****^ 16. A man started from Philadelphia and travelled 9 
*-^ miles east, then 12 miles west, then 7 miles east, and then 
\ 5 miles west. How far was he from* Philadelphia, and in 
which direction ? 
^ 16, On Monday morning the mercury in the thermometer 

f f was 15 degrees above zero ; on Tuesday it was 20 degrees 
yZ lower than on Monday, and on Wednesday it was 12 degrees 
V \ higher than on Tuesday. How high was it on Wednesday ? 
^ _ 17. After paying 6 dollars for groceries and 3 dollars for 

'giT cloth, I had 2 dollars less than I had paid away. How 
j^ many dollars did I have at first? 

Q 18. I sold 3 lamps to Mr. Mason, 2 more to Mr. Arnold 

. I () than to Mr. Mason, and still had 2 more than I sold. How 

'*' many did I sell, and how many did I have left? 

O 19* How many dollars must I have in order that after 

^ paying out 7 dollars, receiving 9 dollars, and losing 6 

■jjiff dollars, I may have 12 dollars ? 

"^ IT 20. If I should start from home and travel 5 miles 



colbubn'Is intellectual arithmetic. 13 

north, then 8 miles south^ then 10 miles north, and then 5 
miles south, how far should I be from home, and which 
way? ^ ^w^k^ 



SECTION III. 

A. 2 tens « twenty = 20, or ^O* 
8 tens = thirty » 80, or 3{?. 
4 tens = forty =* 40, or 4^- 
h tens = fifty == 50, or ^O, 

6 tens = sixty == 60, or ^O. 

7 tens "= seyenty = 70, or 7^' 

8 tens = eighty = 80, or §0. 

9 tens =a ninety »= 90, w^O. 

10 tens » one hundred » 100, or ^0(?. 

B. How many tens are equal 

1. To 50? 4. To 70? 7. To 90? 

2. To 80? 5. To 20? 8. To 40? 
8. To 80? 6. To 60? 9. To 100? 

C. What number is equal 

1. To 8 tens? 4. To 4 tens? 7. To 6 tens? 

2. To 9 tens? 5. To 8 tens? 8. To 2 tens? 
8. To 10 tens ? 6. To 7 tens? 9. To 5 tens? 

D. Write each of the following numbers in figures. 

1. Forty. 4. Ninety. 7. Thirty 

2. Eighty. 5. Serenty. 8. Sixty. 

S. Twenty. 6. Fiity. ^. QTi<&\:n;&.^^^ 

2 
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E. 1. 4 tens + 6 tens — 


* tens? Then 40 -f 50 = *? 


2.' 4 tens + 4 tens — 


* tens ? Then 40 -j- 40 — * ? 


3. 7 tens 4* 3 tens — 


xc tens ? Then 70 + 30 — * ? 


4. 6 tens + * tens 


9 tens ? Then 60 + * — 90 ? 


6. 4 tens + * tens 


10 tens? Then 40 + * — 100? 


6. 2 tens + * tens — 


6 tens? Then 20 + * — 60? 


7. 8 tens — 5 tens 


* tens ? Then 80 — 50 — * ? 


8. 4 tens — 3 tens — 


* tens? Then 40 — 30 — * ? 


9. 10 tens — 3 tens = 


* tens ? Then 100 — 80 — * ? 


F. How many are — 




1. 50 + 40 ? 18. 


40 + 30 + 20? 


2. 20 + 30 ? 14. 


60 + 20 + 30? 


3. 60 + 50 ? 15. 


20 + 30 + 30? 


4. 20 4- 70 ? 16. 


20 + 40 + 20? 


6. 60 — 20 ? 17. 


40+20 + 30? 


6. 70 30? 18. 


30 + 30 + 40? 


7. 100 80? 19. 


90 20 40 ? 


8. 90 — 60 ? 20. 


100 60 * 30 ? 


9. 40 + 60? 21. 


90 — 20 — 20 — 20 — 20? 


10. 30 + 70 ? 22. 


30 + 30 + 40 60 20? 


11. 100 — 10? 23. 


20 + 20 + 20 + 20 + 20 70? 



12. 80 + 40? 24. 100 — 20 — 20 — 20 — 20 + 50? 

G. 1. A man gave 20 cents for " Harper's Monthly," 
20 for the " Atlantic/' and 60 for the " North American 
Review." How many cents did he pay for all ? 

2. George gathered 20 quarts of nuts Jabez gathered 
30 quarts, and Freeman gathered as many as George and 
Jabez together. How many quarts did all of them gather ? 

3. A farmer who owned 90 sheep, kept 40 in one pasture, 
30 in another, and the rest in another. How many did he 
keep in the last pasture ? 

4. Mr. Smith had 30 apple-trees, 40 peach-trees, and 20 
pear-trees, but 20 of his peach-trees and 10 of his pear-trees 
were destroyed. How many trees had he left ? 

& Mr, Wilson went a journey of 100 miles in 3 days. 
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The first day he rode 30 miles, and the second day 10 
more than he did the first. How many miles did he ride 
the third day? . 

6. Mr. Tyler owns a wheat-field of 10 acres, a rye-field | ^ 
of 10 acres, a corn-field of 20 acres, and a pasture of 50 
acres. How many acres of land does he own in all ? How •' 
many acres would he own if he should exchange his wheat- 
field for 20 acres of wood-land ? i 

7. Eichard has 20 cents, Horace has 20 cents, and' (t, 
Nathan has 20 cents more than Richard and Horace 
together. How many cents have all the hoys? 

8. If the hoys named in the last prohlem should put 
their money together, and huy some paper for 20 cents, • 
some pencils for 20 cents, some pens for 10 cents, and a 
book for the remainder, how much would the hook cost ? 

9. Mr. Rogers bought 40 barrels of apples from one 
man, 30 from another, and 20 from another. He then sold yi 
50 barrels to one man, and 10 to another. How many did 

he have left ? 

10. I had 100 dollars. I paid 20 dollars to Mr. Austin, 

40 dollars to Mr. Perry, and so much to Mr. Richards, that^^ 
I had but 10 dollars left. How many dollars did I pay to 
Mr. Richards? 

U. Mr. Cole owes me 10 dollars, Mr. Gray owes me 10 
dollars more than Mr. Cole, and Mr. Rich owes me 10 dol- 
lars more than Mr. Cole and Mr. Gray together. How 7 
much do all owe me ? 

12. Mr. Arnold owes me 20 dollars more than Mr. Luther, if{ 
and Mr. Luther owes me 10 dollars less than Mr. Brown, ^^ 
and 20 dollars more than Mr. Gay. If Mr. Gay owes me L 
20 dollars, how much does each of the others owe me ? How "T^ 
much do the three together owe me ? 

13. George can spend 30 dollars and still liAxe SQ daUax^ 



i 
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left. William has 10 dollars less than George, and 30 
dollars more than Asa. How many dollars has each of the 
boys? 

14. Eeuben lacks but 20 dollars of haying money enoagh 
to buy a watch for 70 dollars, but if Walter should give him 
I • his money, he could buy the watch and have 20 dollars left. 
How many dollars has each of the boys ? 
l^ 15. George and Frank together have money enough to 
buy a book for 80 cents, a knife for 20 cents, and a box for 
30 cents; George alone has 10 cents more than money 
enough to buy the book. How many cents has Frank ? 



■ % 



SECTION IV. 

A. 2 tens 4" 1 unit = twenty-one = 21, or ^/. 
2 tens + 2 units = twenty-two = 22, or -^>^. 
2 tens + 9 units = twenty-nine = 29, or ^^* 
8 tens + 1 u^it = thirty-one = 81, or ^/f, 

8 tens + 7 units = eighty-seven = 87, or ^^. 

9 tens -\- 9 units = ninety-nine == 99, or ^^» 

B. Count from twenty to one hundred, thus: Twenty- 
one, twenty-two, twenty-three, &c. &c. 

What is the value of 

1. 20 + 8? 8. 80 + 7? 5. 60 + 9? 

2. 40 + 6? 4. 90 + 3? 6. 20 + 6? 

G. How many tens and units are equal 

1. To 64? 4. To 28? 7. To 23? 

2. To 37? 6. To 50? 8. To 19? 
A To 73? 6. To 17? 9. To 91? 
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D. Write each of the following numbers : — 

1. Seventy-nine. 4. Fifty-seven. 7. Eighty-six. 

8. Twenty-four. 5. Sixty-nine. 8. One hundred. 

8. Forty-two. 6« Ninety-six. 9. Fifty-feur. 

E. How many are— 

1. 4-f2? 

2, 24 -I- 2 

8. 64 -f 2 

4. 7 + S 

6. 27 + 3 
e. 57 + 3 

7. 84 + 3 

5. 22 + 6 

9. 57 + 3 
10. 95 + 5 



11. 4 + 2 + 2? 

12. 24 + 2 + 2? 



18. 
14 
16. 
16. 
17, 
18. 
19. 
2b. 



84 + 2 + 2? 

8 + 2 + 1 + 4? 
23 + 2 + 1 + 4? 
73 + 2 + 1 + 4 ? 
63 + 7 + 5 + 2 + 3? 
81 + 5 + 4 + 6 + 3? 

85 + 5 + 7 + 8 + 6? 
42 + 4 + 4 + 8 + 5? 



F. How many are— 

1. 2 + 5 + 3 + 3 + 2 + 5 + 3 + 5 + 2 + 3? 

2. 2 + 7 + 1 + 2 + 7+1 + 2 + 7 + 1 + 2? 
8. 3 + 3 + 4 + 3 + 8 + 4 + 3 + 3 + 4 + 3? 

4. 53 + 3 + 4 + 8 + 3 + 4 + 3 + 3 + 4 + 8? 

5. 24 + 2 + 4 + 1 + 7 + 2 + 4 + 6 + 2 + 5? 
e. 85 + 8 + 2 + 3 + 7 + 1 + + 2 + 4 + 2? 
7> 42 + 8 + 5 + 3 + 2 + 4 + 6 + 2 + 7 + 1? 
8. 57 + 3 + 1 + 3 + 6 + 1 + 2 + 8 + 4 + 1? 
a 14 + 6 + 4 + 6 + 3 + 7 + 5 + 5 + 4 + 4? 



G. How many are— 

1, 8 — 3? 

2. 28 — 8 ? 
8. 98 — 3? 
4. 10 — 6? 
6v 40 — 6? 

6. 100 — 6? 

7. 47 — 6? 

8. 69 — 4? 

9. 80 — 7 ? 
to. 50^9? 

2* 



U. 9 — 2 — 5? 
12. 49 — 2 — 5? 
18. 99 — 2 — 5? 

14. 90 — 3 — 7 — 6? 

15. 50 — 3 — 7 — 6? 

18. 100 — 3 — 7 — 6 — 2? 

17. 94 — 4 — 8 — 2 — 4? 

18. 67 — 6 — 2 — 4 — 6? 

19. \(i^— ^ — \— ti— ^\ 

20. 4^ — \ — ^— ^— '^'*- 

B 
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H. How many are — 

1. 80 — 2 — 4 — 4 — 2 — 4 — 4 — 2? 

2. 40 — 8 — 2 — 6 — 5 — 2 — 4 — 3? 
8. 70 — 6 — 4 — 2 — 8 — 3 — 5 — 2? 

4. 100 — 3 — 4 — 3 — 10 — 5 — 5 — 3? 

5. 25 + 3 + 24-8 — 6 — 3 — 6—4? 

6. 83 + 7 + 2 + 8 — 3 — 7 — 5 — 5? 

1. 1. A drover had 47 cattle. He sold 3 and bought 
6, after which he sold 8 and bought 5. How many had 
he then ? J^ rj 

2. Stephen had 43 walnuts, and his brother 'gave him 
7 more, and his father gave hiin enough to make up 100. 
How many did his father give him ? ^ f^ 

3. A merchant bought some goods for 21 dollars, and sold 
them so as to gain 12 dollars less than they cost him. How 
many dollars did he receive for them ? ^ A 

4. What number is that to which if 3 be added the sum 
will be 80? y^ 

5. From what number must 7 be subtracted to leave a 
remainder of 52 ? 7 

^ ^ 6. If 7 be added to a certain number, and 4 be subtracted 
I from the sum, the result will be 5 less than the difference 

between 30 and 60. What is the number ? V*^ 
^ 7. After paying out 10 dollars and receiving 6, I have 
35 dollars. How many dollars did I have at first ? ji 3 

8. After walking 8 miles towards Boston, I walked 6 
oniles in the opposite direction, when I was just 38 miles 
from Boston. How far from it was I at first ? ■ J3 V 

9. Sarah had 50 cents. She spent 10 cents for ribbon, 
4 cepts for sewing-silk, and 5 cents for needles. jHow many 
cents had she left? ^| 

IsA 10. Eliza found 15 shells in one place, 6 in another, 3 in 
-^ sDotheTj 7 in another, and when she had found some in 



V. 



/ 



n 
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another^ she could give away 3, and still have 37 left. How 
many did she find in the last place ? f ':> < i^^ 

/^ 11. I bought a wagon for 71 dollars, and paid 9 dollars ^-'y- 
for repairing it, 5 dollars for painting it, and so much for ""^ 
varnishing it that I lost 7 dollars by selling it for 82 dollars. 7 
How much did I pay for varnishing it ? ^ 

12. A man bought a handkerchief for 25 cents, some sew- 
ing-silk for 5 cents, some thread for 7 cents, and some 
buttons for 3 cents, giving in payment a dollar bill. How 
much change ought he to receive back ? G 

^ 13. Erastus and Edwin played ^^ odd or even,'' beginning 
their game with 20 grains of corn apiece. Erastus won-i^ '-^ 

3 grains from Edwin, then he won 3 more, and then he won -^ -' 

4 more. How many had each boy then ? 

^ 14. The boys named in the last problem played till Edwin 
had 24 grains of corn. How many did Erastus then have? c^ t 

15. Mr. Day had 30 dollars. He paid 7 dollars to a shoe- 
maker, 3 dollars to a laborer, and 5 dollars to a hatter. He 
then received 5 dollars from Mr. Baker, 30 dollars from Mr. 
Smith, and 8 dollars from Mr. Talbot, after which he gave 
Mr. Gay 6 dollars for groceries, and 2 dollars for cloth, and 
Dr. Fogg 7 dollars for services as a physician. How much 



mey had he left? 








V. 


LESSOK 


1 C 


A. How many are — 


• 


■'i 


L 9 + 8? 


10. 5 + 6? 


■ V,- 


2. 19 + 8? 


IL 45 + 6? 


* 


3. 49 + 8? 


12. 65 + 6? 




4. 6 + 9? 


13. 8 + 4? 




6. 36 + 9 ? 


14. 48 + 4? 




*' 6. 6 + 89? 


!&• ^-V'i'^^ 
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How 


many 


are-— 


B. 


1. 


6 


+ 8 + 9? 




2* 


16 


+ 8 + 9? 




3. 


66 


+ 8 + 9? 




4. 


86 


+ 8 + 9? 




5. 


9 


+ 7 + 8?, 


i 


'6. 


89 


+ 7 + 8? 




7. 


9 


+ 77 + 8? 




8. 


9 


+ 47 + 8? 


How 


many 


are — * 


C. 


1. 


13 


--8? 




2. 


23 


— 8? 




3. 


93 


— 8? 




4. 


14 


--6? 


« 


5. 


44 


6? 




6. 


94 


— 6? 



9. 


6 + * — 14? 


10. 


6 + * — 34 ? 


11. 


46 + * —54? 


12. 


76 + * —84? 


18. 


8 + * — 11? 


14. 


13 + * — 21 ? 


15. 


3 + * = 61 ? 


18. 


3 + * — 91? 


T. 


11—5? 


8. 


81 — 5? 


e. 


41—5? 


10. 


12 — 9? 


11. 


42 — 9? 


12. 


92 — 9? 



To THE Teachee. — Vary and extend the preceding exercises till 
tlie scholars appreciate the connection between 9 + 8, 19 + 8, 
29 + 8, &c., and understand fully that as 9 + 8 = 17, so 49 + 
8 = 57, 79 + 8 = 87, &c. ; that as 13 — 9 = 4, so 23 — 9 = 14, 
83 — 9 = 74, &c. The great objects to be aimed at are accuracy 
and promptness, the latter being scarcely less important than the 
former. 



How many are— 






D. 1. 48 + 4? 


IL 


23 + 9 + 5 + 8? 


2. 37 + 6? 


12. 


27 + 6 + 8 + 5? 


3. 29 + 7? 


13. 


34 + 8 + + 7 + 6? 


4. 53 + 8? 


14. 


26 + 3 + 5 + 6 + 5? 


-.6. 74 + 7? 


15. 


25 + 8 + 4 + 9 + 9? 


'e. 5 + 69? 


16. 


29 + 7 + 9 + 4 — 4? 


7. 46 + 8? 


17. 


73 + 9 + 6 + 9 — 8? 


8. 6 + 48? 


18. 


28 + 5 + 8 + 7 — 9? 


9. 9 + 79? 


19. 


49 + 7 + 6 — 8 — 5? 


m 4 + 67? 


20. 


67 + 8 + 8 9 7? 



colburn's intellectual arithmetic. 21 

21. 33 + 8 + 4 -f 9 -f 7 4- 6 + 6 + 3? 

22. 66 + 6 + 9 H- 3 + 8 + 5 + 44-6? 
28. 46 + 8 + 9 + 7 + 4 + 9 + 6 + 5? 
24. 38 + 6 + 7 + 7 + 5 + 8 + 9 + 8? 
26. 63+8 + 6 + 7 + 8 + 5 + 9 + 6? 

26. 48 + 6 + 9 + 6 + 6 — 6 + 9 — 4? 

27. 29 + 8 + 7 + 6 + 6 — 6 — 7 — 8? 

28. 67 + 4 + 6+6 + 7 + 8 + 9 + 8? 

29. 36 + 7 + 7 + 60 + 8 + 7 + 6 + 9? 
80. 100 + 9 + 7 + 6 + 8 + 5 + 9 + 7? 

E. 1. Count by two's from 2 to 40^ and back to 2 again. 
Am, Two, foar^ bix, eight, ten, &c. to 40 ; then 40, 38, 
36, 34, &o. 

2. Count by 2's from 1 to 39, and back to 1 again. 
Ana. One, three, five, seven, &c., to 39; then 39, 37, 

35, &c. 

3. Count by 3's from 3 to 36, and back ; then from 1 to 
40 and back ; and then from 2 to 35 and back. 

4. Count by 4's from 4 to 40 and back ; from 1 to 37 
and back; from 3 to 43 and back ; from 2 to 38 and back. 

5. Count by 5's from 5 to 50 ; from 2 to 37 ; from 4 to 
49 ; from 1 to 56 ; and from 3 to 43; counting back in each 
case. 

6. Count by 6's from 6 to 72 ; from 3 to 63 ; from 1 to 
67 ; from 5 to 59 ; from 2 to 56 ; from 4 to 64; counting 
back in each case. 

7. Count by 7's from 7 to 84; from 1 to 64; from 4 to 
74; from 2 to 65; from 5 to 75; from 6 to 90, and from 
3 to 80 1 counting back in each case. 

8. Count by 8's from 8 to 96 ; from 7 to 87 ; from 2 to 
00; from 4 to 76 , from 6 to 78 ; from 5 to 69; from 3 to 
91 ; counting back in each case. 

9. Count by 9's from 9 to 99 ; from 6 to 87 ; from 3 to 
93; from 2 to 74; from 5 to 86 •, iiQm% Xa^^^lx^^sA \i^ 



I 
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79; from 4 to 85; from 1 to 100 • countiog back in each 
case. 

10. Count by lO's from 10 to 100 ; from 7 to 97 ; from 
4 to 94 ; from 1 to 91 ; from 2 to 92 ; from 5 to 95 ; from 
8 to 98 ; from 9 to 99 ; from 3 to 93 ; from 6 to 96 ; count- 
ing back in each case. 

Note. — The above exercises are very valuable, and if mastered, 
-will give an almost perfect command over the proces&es of addi* 
tion and subtraction. The class should practise on one or two 
of them daily, in connection with the recitation from other parts 
of the book. Such a course would usually be more profitable 
than to practise upon them exclusively till all are mastered. To 
add to their interest, sometimes let the pupils count in concert ; 
sometimes let one scholar name one number, another the next, 
and so on ; sometimes let different scholars try to see which can 
count the fastest without making a mistake ; sometimes let one 
pupil begin with one number, and another at the same time with 
another number, and see if they can count in perfect time, and 
without *< putting one another out ;'* sometimes let the class write 
the numberg on their slates, and read them in the class. The 
ingenious teacher will find no difficulty in interesting his pupils 
in these exercises, a few minutes at a timey till they are mastered. 

1. In a school of 63 scholars, all but 8 write. How many 
write? ^^ 

2. Jabez bought 37 filberts, found 6, gave away 9, and 
after eating some had 29 left. How many did he eat ? S' 

3. Henry had 42 cents. He earned Qcents, 5 cents, and 
8 cents, after which he spent 7 cents. How many cents 
had he left ? ^) 

4. A farmer sold 57 bushels of corn to one man, 9 bushels 
to another, and enough to make up 71 bushels to another. 
How many did he sell to the last man ? ^ S 

0. Martin had 54 marbles. He lost 9, gave away 7, and 
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when his father had given him some more he had 43. 
How many did his father give him ? -^ 

6. I sold a cow for 25 dollars^ thereby losing 8 dollars. 
What did she co*st me? 5 j 

7. I bought a horse, and after letting him enough to com 
to 7 dollars, I sold him for 87 dollars. Allowing that I 
lost 6 dollars by the transaction, what did he cost me ? 

8. I bought a horse for 75 dollars. I have let him enough ' 
to amount to 10 dollars, and have paid 7 dollars for keeping ^ 
him. For what must I sell him to make a clear gain of 10 J^ 
dollars ? 

9. A man bought a horse for 63 dollars, and was obliged 
to sell him for 8 dollars less than cost. For how much did ^ 
he sell him ? i*^* I 

10. A farmer who had 33 bushels of corn, sold 6 bushels i^-j 
for 5 dollars. How many bushels had he left ? ' 

11. Mr. Adams owned 46 acres of land, and bought 
enough to make up 54 acres. tHow; many did he buy ? ^ 

12. A trader bought 8 yards of cloth, for which he paid i.O 
13 dollars, 6 yards for which he paid 9 dollars, 9 yards for » o 
which he paid 8 dollars, and 6 yards for which he paid 8 
dollars. How many yards of cloth did he buy in all ? How 
many dollars did he pay for it ? 

13. Sarah had 32 roses. She gave 9 to one companion, g 
8 to another, and, when she had given some to another, she / 
had 7 left. How many did she give to the last ? J^ 

14. I bought a lot of grain for 54 dollars, and paid 3 ^-^ 
dollars to have it carried to my store. For how much must ^^ 
I sell it to gain 48 dollars less than its entire cost ? Tj 

15. Mr. Jones paid 9 dollars to one man, 7 to another, 
and 8 to another, and had money enough left to buy a coat 
for 9 dollars, a hat for 8 dollars, and still have a five-dollar l^i 
bill in his pocket. How much money did he have at first ? 

'7 



i 



il 
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16« A man who lived just 50 miles west of Philade 
started from his house and travelled 6 miles east, tl 
iniles west^ then 4 miles west, and lastly 8 miles west, 
ar was he then from Philadelphia ? bS~* 

Z 17, Daniel has 58 cents, Warren has 9 more than Dj 
and if the difference between DanieFs money and Wai 
•1& be added to Warren's, the sum will equal Austin's m< 
^ t How many cents has Austin ? 

^ 18. Arthur says that he has 6 cents less than Ei< 

J^ and 9 cents more than Albert, and that he has 10 
J3U more than the difference between Albert's money 
1:^ Bichard's. How many cents lias each of the boys? 
U 19. A farmer bought 51 sheep, and when he had s( 
he had 49 left How many did he have at first ? 

20. A man bought a horse for 72 dollars, and aftei 
ing 4 dollars for keeping him, and letting him enou^ 
come to 7 dollars, he sold him for 70 dollars. Did he 
or lose, and how much ? iT 



lOif 



I LESSON VI. 

A. How many are— 
r 1. 30 + 60? 7. 40 + 20 + 20? 



2. 82 + 50? 8. 48 + 20 + 20 ? 

8. 89 + 50? 9. 40 + 28 + 20? 

r 4. 20 + 60? 10. 80 + 20 + 40? 

5. 25 + 60? 11. 88 + 20 + 40? 

I 6. 20 + 68? 12. 80 + 20 + 47? 

■»' 

s ^ B. 1. How many are 24 + 67 ? 

f Solution, 24 + 60 are 84, + 7 are 91. 



\ 
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How many are — 












2. 63 + 29? 






10. 


27 + 58 + 12? 




8. 26 + 55? 






11. 


33 + 47 + 16 ? 




4. 37 + 48? 






12. 


24 + 29 + 47 ? 




6. 24 + 37? 






18. 


24 + 29 + 87? 


« 


6. 73 + 19? 






14. 


27 + 27 + 27? 




7. 28 + 63? 






15. 


11 + 46 + 25 ? 




8. 37 + 67? 






16. 


34 + 26 + 27? 




9. 29 + 29? 






17. 


16 + 17 + 19? 




C. How many are — 








» 


1. 80 — 20? 






7. 


70 — 30 — 20? 




2. 86 — 20? 






8. 


75 30 20 ? 


< 


8. 60 — 30? 






9. 


90 — 40 — 30? 




4. 67 30? 






10. 


91—40 — 30? 




5. 70 — 40? 






11. 


80 20 40 ? 


« 


e. 77 — 40? 






12. 


83 — 20 — 40? 




D. 1. How many 


are 68- 


-26? 






Solution. 68 - 


-20 


are 


48,- 


6 are 42. 


i' 


How many are — 












2. 43 — 17? 


6. 


81 


— 28? 


10. 47 — 19? 


i 


8. 92 67? 


7. 


62 


— 27? 


11. 82 — 46? 




4. 83 — 48? 


8. 


48 


— 29? 


12. 64 — 37? 




6. 61 23? 


9. 


97 


— 58? 


18. 96 78? 





E. 1. Joseph bought an "Intellectual Arithmetic'^ for r 
25 cents, and a slate for 13 cents. How much did he pay «^ q 
for both ? 

. 2. Martha had 75 cents. She bought a Primary Geo- 
graphy for 37 cents, a Spelling Book for 17 cents, and ?-', 
spent the rest of her money for paper. How much did she 
spend for paper ? 

3. A farmer sold a horse for 93 dollars, which was 26 i^ 
dv/llars more than he cost. How muci\x $\^\vft ^ja^xTI 
3 
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4. A borse dealer bought a borse for 54 dollars, and after 
paying 17 dollars for keeping biin, be sold bim for 96 dollars. 
How mucb did be gain by tbe transaction ? ^*^ 

\rv fi* I ^^ve 27 dollars. How mucb more money must I get 
,^ Q to buy a watcb for 73 dollars, and a cbain for 12 dollars ? 
f'^ 6. A man starting from borne travelled 35 miles east, 
J^ tben 54 miles west, tben 28 miles west, and tben 73 miles 
east. How far was be from borne, and wbicb way ? 

7. Mr. Simmons started from Providence for Boston, and 
Mr. Bacon at tbe same time started from Boston for Provi- 
dence, tbe distance between tbe cities being 42 miles. How 

I far apart will tbey be wben Mr. Simmons bas travelled 19 
miles and Mr. Bacon 14 miles ? 

8. How far apart will tbe men named in tbe last example 
be, wben Mr. Simmons bas travelled 29 miles, and Mr. Bacon 
28 miles ? 

9. A man bougbt a sleigb for 24 dollars. He paid 9 
dollars for painting and repairing it, and tben gave it and 
18 dollars in money for anotber sleigb. How mucb did 
tbe second sleigb cost bim? 

10. From a cask containing 64 gallons of oil, 18 gallons 
were drawn out at one time, and 25 at anotber, after wbicb 
17 gallons were put in. How many gallons were tben in 
tbe cask ? 

11. Tbere were 18 sbeep in one flock, 27 in anotber, and 
39 in anotber. How many were tbere in all ? 

12. Twenty-tbree of tbe sbeep named in tbe last problem 
were sold to one man, 26 to anotber, and tbe rest to anotber. 
How many were sold to tbe last man ? 

13. Ralpb sbot 27 pigeons, 15 partridges, 14 woodcocks, 
and as many quails as tbere were partridges and woodcocks 
togctber. How many quails did be sboot? How many 
birds in all ? 



^ 
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iflxvl 

I 14. Mr. Thompson owes 13 dollars to Mr. Baker, 9 dollars 



? 



more to Mr. Ellis than to Mr. Baker, and as much to Mr. 
French as he owes to IM^nSfMrnpsorfma^T, Ellis toge- 



ther. How much does he owe to each; and how much 
to all? 
/ 16. Mr. Talbot says that he has 17 dollars in silver, 25 
f in gold, and 18 dollars more in bank-bills than in silver ^ 
:- and gold together, and that he will give you the difference 
I between his money and 100 dollars, if you will tell him how 
many dollars he has in all. What will you tell him^ and 
how much must he give you ? 

16. Carlos has 47 books, which is 29 more than Herman 
has. How many has Herman ? How many have both ? 

17. Bernard has 33 books, which is 17 more than Amos 
has, and 19 less than Harry has. How many books has 
each of the boyS; and how many have all ? 



SECTION VII. 

A. The numbers above one hundred are counted thus : — 
One hundred one, one hundred two, &c., one hundred 
ninety-nine, two hundred, two hundred one, two hundred 
two, &c., to ten hundred, which is generally called one 
thousand, one thousand and one, one thousand and two, &c., 
to eleven hundred and one, or one thousand one hundred 
and one, &c., to nineteen hundred ninety-nine or one thou- 
sand nine hundred ninety-nine, twenty hundred or two thou- 
sand, &c. 

Ten hundred, or one thousand, is written 1000. Twenty 
hundred, or two thousand, is written 2000. Ninety hun- 
dred, or nine thousand, is written 9QQQ. 



- T 
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The following exercises suggest the manner of reading^ 
and writing numbers above one hundred : — 



100+ 2= 102. 

100+9= 109. 

100 + 10 = 110. 

100 + 11 = 111. 

800 + 12 == 812. 

600 + 20= 620. 

800 + 29= 829. 
1000+ 1 = 1001. 
1000+ 4 = 1004. 



000+ 10 = 1010. 

100 + 3 = 1103. 

000 + 28 = 1028. 

100 + 11 = 1111. 

100+ 17 = 1117. 

000 + 117 = 1117. 
8200 + 20 = 3220. 
4200 + 34 = 4234. 
4000 + 234 = 4234. 









B. Read the following numbers : — 



1. 427. 

2. 168. 

3. 250. 

4. 630. 



6. 514. 

6. 2107. 

7. 1526. 

8. 8794. 



9. 1728. 

10. 6006. 

11. 2224. 

12. 1347. 



C. Write each of the following in figures : — 

1. Three hundred twenty-seven. 

2. Eight hundred four. 

8. Seventeen hundred twenty-eight. 

4. Forty-six hundred thirty-six. 

5. Four thousand six hundred thirty-six. 

6. Twenty-six hundred six. 

D. It is sometimes necessary to relieve the memory by 
writing the numbers used; and the results obtained. This 
requires an acquaintance with what is called Written 
Arithmetic. 

When writing large numbers for addition^ we place them 
in a column, so that figures of the same denomination shall 
come under each other, i. e., so that units shall come under 
units, tens under tens, &c. We then begin at the right 
hand, and add the columns separately; as in the following 
examples : — 
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1. What is the sum of 723 + 896 + 589 + 967? 

Solution. Writing the numbers as opposite, y£^ 
ire first add the units' column : 7 units -f- 9 units Q/)/^ 
-j- 6 units -|- 3 units = 25 units = 2 tens and 5 ^y 
units. Writing 5 units, and adding 2 tens to the S§p 
tens' column, we have 2 tens + 6 tens + 8 tens ^jCy 
+ 9 tens -|- 2 tens = 27 tens = 2 hundreds, ^ ' 
and 7 tens. Writing 7 tens, and adding 2 hun- &^>y^ 
dreds to the hundreds' column, we have 2 hun- ' 

dreds -f- 9 hundreds + 5 hundreds + 8 hundreds 
-f- 7 hundreds = 31 hundreds, which, being the sum of the 
last column, we write. The answer, Uierefore, is 3175. 

Proof. Examine the work carefully to see if any error 
can be detected. Or, add the numbers again beginning at 
the top of the column. 

Note. — The design of this work renders it impracticable to give 
further illustrations here, but the Teacher can readily supply them 
if they are needed by the class. (See The Cohmoh School Akith- 
XETic, or Arithmetic akd its Applications.) 



E. 


Add the 


following : 


— » 








1. 


2. 


d. 


4 


5. 




249 


417 


827 


296 


843 




872 


266 


613 


178 


248 




648 


439 


428 


859 


637 




376 


579 


854 


438 


429 



e. 425 + 487 + 569 + 837 + 694 ? 

7. 864 + 308 + 560 + 746 + 593 ? 

8. 672 + 481 + 326 + 426 + 519 ? 

9. 243 -f 495 + 826 + 324 + 476 ? 
10. 627 + 756 + 434 + 874 + 999 ? 

F. We write large numbers for Subtraction, so that 
figures of the isame denomination shall come under each 
other^ and subtract as in the following exa.m^'^\ — 
5* 



§4S6 
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1. 8436 — 6122 = what number? 

Solution. Writing tbe numbers as opposite, 
we have 2 units from 6 units leave 4 units; 2 
tens from 3 tens leave 1 ten ; 1 hundred from 4 
hundreds leave 3 hundreds; 6 thousands from 8 
thousands leave 2 thousands. Therefore^ the 
answer is 2 thousands^ 3 hundreds^ 1 ten^ and 4 
units, or 2314. 

In the same manner perform the following : — 

2. 4893 — 1231? 5. 4867 — 1614? 

8. 5987 — 3125? 6. 9318 — 2106? 

4. 8958 — 6713? 7, 6985 — 1401? 



G. If a figure of the subtrahend is larger than the corres- 
ponding figure of the minuend, we take one of the next 
higher denomination of the minuend, and reduce (t. e., 
change J it to the required denomination, as in the following 
example : — 



' \ minuend. 
4- P' = Minuend. 
4. ^ § ^= subtrahend. 

4 § p =^ remainder. 



1. How much is 947 — 458 ? 

Solution. As we cannot 
subtract 8 units from 7 units, 
we reduce one of the 4 tens to 
its value in units : 1 ten = 10 
units, which, added to the 7 
units, gives 17 units; 8 units 
from 17 units = 9 units. 

As we cannot subtract 5 tens 
from the 3 tens left in the minuend, we reduce one of 
the 9 hundreds to its value in tens : 1 hundred = 10 tens, 
which, added to the 3 tens = 13 tens ; 5 tens from 13 tens 
= 8 tens; 4 hundreds from the 8 hundreds left in the 
minuend == 4 hundreds. Therefore, 947 — 458 = 4 hun- 
dreds, 8 tens, and 9 units, or 489. 

Proof. Add the subtrahend and remainder together; 
if their sum is equal to the mmucnd, \*\i^ ^oxWa <iatTc^cit\ 
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if not, there is an error in the subtraction or in the addition, 
and the work should be re-examined to detect it. 

2. 4864 — 2579? 8. 6426 — 3987? 

8. 8149 — 8463? 9. 9943 — 4399? 

4. 2769 — 1487? 10. 9333 — 8888? 

5. 2144 — 1397? 11. 4634 — 2359? 

6. 8482 — 8686? 12. 9267 — 4328? 

7. 4874 — 686C? 18. 8642 — 5858? 



SECTION VIII. 

A. L The method of writing numbers by figures is called 
the Arabic Method. 

2. There is a method of expressing numbers by letters, 
called the Roman Method. In this method the letter I 
stands for one, V for five, X for ten, L for fifty, C for one 
hundred, D for five hundred, and M for one thousand. 

3. If a letter is repeated, it indicates that the number for 
'^hich it stands is repeated. 

Illustbations. I stands for one, II for t-vro, III for three, X 
for ten, XX for twenty, XXX for thirty, &c. 

4. If a letter representing any number stands before a 
letter representing a larger number, the value of the former 
is subtracted from the value of the latter. 

Illustrations. IV = 1 from 5 = 4, IX = 1 from 10 = 9, 
XL = 10 from 60 = 40, &c. 

5. If a letter representing any number stands before a 
letter representing a smaller number, the value of the former 
is to be added to the value of the latter. 

Illustbations. VI = 5 + 1 = 6, XI = 10 -f- 1 = 11, XV = 
10 4- 6 = 15, CX = 100 + 10 = no, 8wi. 
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B. The following table furnishes further illustrations of 
this method of representing numbers : — 



I— 1 


XI — 11 


XXI — 


21 ^ 


II— 2 


XII = 12 


XXIV — 


24 


III— 3 


XIII — 13 


XXV — 


25 


IV— 4 


XIV — 14 


XXX — 


30 


V— 6 


XV — 15 


XXXIX = 


39 


VI— 6 


XVI — 16 


XLIV — 


44 


VII— 7 


XVII = 17 


LXX — 


70 


VIII— 8 


XVIII — 18 


LXXXIX — 


89 


TX— 9 


XIX — 19 


xc — 


90 


X = 10 


XX = 20 

■ 1 ' 


CXXXIX = 


139 



SECTION IX. 

TABLES OP MONEYS, WEIGHTS, AND MEASURES. 

A. The money used in the United States is called United 
States Money or Federal Money. 

TABLE. 

10 mills =: 1 cent* 
10 centd = 1 dime* 
10 dimes = 1 dollar. 
10 dollars = 1 eagle. 

The coins of the United States are J the cent, the three* 
cent piece, the half -dime, worth 5 cents; the dime, worth 
10 cents; the quarter-dollar. Worth 25 cents; the half- 
dollar, worth 50 cents; the dollar. Worth 100 cents; the 
quarter-eagle, Worth two and a half dollars ; the three-dollar 
piece ; the half-eagle. Worth 5 dollars ; the eagle, worth 10 
dollars ; the double-eagle, worth 20 dollars ; and the fifty- 
dollar piece. 

Note. In reciting these tables, let the pupils say "equal". 
instead of *^make onQi" the phrase often \is<id. 
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The chamcter $ placed at the left of figures, shpws that 
they represent dollars, or values in United States Money. 
The dollars are separated from the dimes, cents, and mills, 
by a dot or period called the Decimal Point. The figures 
at the left of this point represent dollars. Of the figures at 
the right of this point, the first represents dimes, the second 
cents, the third mills, and the fourth tenths of a mill. In 
reading, the dimes and cents are read together as cents. 

Illustbations. $ 8.27 = 8 dollars, 27 cents. 

$15.06 = 15 dollars, 06 cents. 
$2,327 = 2 dollars, 82 cents, 7 mills. 

Bead the following : — 

1. $4.28 3. $82.86 6. $40.03 

8. $5.37 4. $75.07 6. $28.79 

B. English or Sterling Money is the money used in 
England. i 

' ftJLL TABI.S. ABBBITIATRP TABLE. 

4 farthings = 1 penny. 4 far. = Id. 

12 pence = 1 shilling. 12 d. = Is. 

20 shillings == 1 pound. 20 s. = 1£. 

• 

Note. — The English pound is worth about $4.84 (almost 5 dol- 
lars); the English shilling is worth about tk quarter of a dollar; 
and the English penny is worth about 2 cents. 

C. Avoirdupois Weight Is used for weighing iron, 
flour, sugar, wool, coal, and almost all articles except gold^ 
silver, and jewels. 

WVLL TABLE. ABBBEYIATBD TABI.B. 

16 drams = 1 ounce. 16 dr. = 1 oz. 

16 ounces = 1 pound. 16 oz. =t 1 lb. 

25 pounds = 1 quarter. 25 lb. =1 qr. 

4 quarters = 1 hundred weight. 4 qr. =s 1 cwt. 

20 hundred weight ^ 1 ton. ^ «^\.. olV^. 

C 
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D. Tboy Weight is used for weighing gold; silver; 
jewels, &o. 



FULL TABLS. 

24 grains = 1 pennyweight. 
20 pennyweights = 1 ounce. 
12 ounces == 1 pound. 



ABBBEYIATED TABLS. 

24 gr. =1 dwt. 
20 dwt. = 1 oz. 
12 OS. = 1 lb. 



NoTB. A pound AToirdupois is heavier than a pound Troy ; 
but an ounce Ayoirdupois is not as heavy as an ounce Troy. 

E. Apothecaries' Weight is used in oompounding or 
mixing medicines. 



FULL TABLE. 

20 grains = 1 scruple. 

8 scrux^s = 1 dram. 

8 drams = 1 ounce. 
12 ounces = 1 pound. 



ABBBETLATED TABLB. 
20 gr. = 1 9. 

89 = 13. 

83 =15. 
123 =lHt). 



F. Long Measttbe is used for measuring lengtlis and 
distances. 



FULL TABLlB. 

12 Hues = 1 inch. 
12 inches = 1 foot. 
3 feet = 1 yard. 

^Jy*'^«'^'\=lrod,orpole. 
16} feet i ^ 

40 rods = 1 furlong. 

8 furlongs = 1 mile. 

3 miles = 1 league. 



ABBREVIATED TABLB. 

12 1. =lin. 

12 in. =lft. 

8 ft. = 1yd. 

40 rd. = 1 fur. 

8 tar, = 1 m. 

3 m. = 1 le. 



O. Cloths; silkS; &o.; are measured by Cloth Measure. 



FULL TABLE. 

2( inches = 1 nail. 
4 nails == 1 quarter. 
4 Quarters = 1 yard. 



ABBBEVIATEB TABLB. 

2} in. == 1 na. 
4 na. =1 qr. 
4 qr. =1 yd. 
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H. Squabe Measube is used in measuring land, and all 
kinds of surfaces. 

TULL TABKl. ABBBSTIATSB TABLS. 

144 square inches = 1 square foot 144 sq. in. = 1 sq. it. 

9 square feet = 1 square yard. 9 sq. ft. = 1 sq. yd. 

30i square yards, or 1 ^ ^^^ 80J sq. yd. or 1 ^ ^ 

272J square feet, J 272J sq.ft. J 

40 square rods = 1 rood. 40 sq. rd. = 1 B. 

4 roods = 1 acre. 4 R. = 1 A. 

640 acres == 1 square mile. 640 A. =1 sq. m. 

I. Cubic Measure is used in measuring solids. 

TULL TABLE. ABBBEYIATBD TABLX. 

1728 cubic inches = I cubic foot. 1728 cu. in. = 1 cu. ft. 
27 cubic feet = 1 cubic yard. 27 cu. ft. =1 cu. yd. 

16 cubic feet = 1 cord foot. 16 cu. ft. = 1 Cd..ft. 

8 cord feet, or 1 ^ ^^^ ^^^^ 8 od. ft. or 1 ^ ^^ ^^ 
128 oubio feet i 128 ou. ft i 

J. Circular Measube is used for measuring angles and 
arcs of circles. v 

TULL TABIB. ABBBBVIATXD TABLB. 

60 seconds = 1 minute. 60^^ = 1^ 

60 minutes = 1 degree. 60^ = 1®. 

860 degrees = 1 circumferenco. 860^ = 1 circ. 

K. Dby Measure is used for measuring grain^ nuts, 
salt; &c. 

PULL TABXB. ABBBEYIATBD TABLB. 

2 pints = 1 quart. 2 pt. =1 qt. 

8 quarts = 1 peck. 8 qt. = 1 pk. 

4 pecks = 1 bushel. 4 pk. = 1 bu. 

Note. The chaldron of 86 bushels is sometimes used in mea- 
suring coal. Ch. is the sign fo» chaldron^ 
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L. Liquid Measure is used for xneasuring all kinds 
of liquids. 

FULL TABLB. ABBRBVIATBD TABLB. 

4 gills = 1 pint. 4 gil. = 1 pt. 

2 pints = 1 quart. 2 pt. =1 qt. 

,A. quarts = 1 gallon. 4 qt = 1 gal. 

Note. The hogshead of 68 gallons is used in estimating the 
contents of reservoirs, or other large bodies of water, but in all 
other eases the term hogshead is not a definite measure. Casks 
containing from 60 or 60, to 100 or 200 gallons, are called hogs- 
heads. 

A barrel of cider is usually reckoned at 81} gallons. 

^^ • 

M. Time is reckoned in years, months, days, &o. 

FULL TABLB. ABBBBYIATED TABLB. 

f 

60 seconds = 1 minute. 60 sec. =s 1 min. 

60 minutes =? 1 hour. 60 min. = 1 h. 

24 hours = 1 day. 24 h. = 1 d. 

7 days = 1 week. 7 d. =1 wk. 

866} days, or 1= i year 866} d. or \^ , - 

62 weeks, 1 J days f ^ ' 62 wk. 1} d. / ^' 

To avoid the inoonyenience of reckoning i day with each 
year, every fourth year (called leap year) is reckoned at 
866 days, and the others at 365. 

The year is divided into 12 months, which differ some- 
what in length, as is seen in the following 

N. Table op Months. 

January has 81 days. July has 81 days. 

February has 28 days.* August has 81 days. 

March has 81 days. September has 80 days 

April has 80 days. October has 81 days. 

May has 81 days. November has 80 days. 

June has 80 days. December has 81 days. 

* Except in leap year, when it has 29. 
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O. MlSCSLLlNEOUS TabLE. 

12 things = 1 dozen. 

12 dozen = 1 gross. 

12 gross = 1 great gross. 

20 things = 1 score. 
A barrel of beef or pork weighs 200 lb, 
A barrel of flour weighs 196 lb. 
24 sheets of paper = 1 quire. 
20 quires of paper = 1 ream. 



SECTION Z. 

A. 1. Such questions as ^' How many are 8 times 2/' ue 
questions in Multiplication. We say then^ that — 

2. Multiplication is a process by which we ascertain 
how many units there are in any number of times a given 
number. 

3. The number to be taken some number of times is 
called the Multiplicand ; the number which shows how 
many times the Multiplicand is to be taken is called the 
Multiplier ; and the result is called the Product. 

Illustration. — The question <<How many are 8 times 2," 
requires us to. multiply 2 by 8 ; 2 is the Multiplicand, 8 is the 
Multiplier, and the answer, 6, is the Product. 

4. The Multiplier and Multiplicand are called Factors 
of the Product; and the Product is called a Multiple of 
its factors. , 

Illustration. — 8 and 2 are factors of 6, because 8 times 2 = 6. 
For the same reason 6 is a multiple of 8, and of 2. 

5. Two oblique lines croedng Qac\v q'0(i<^x lssn& 'dDi& ^^gik 

4 
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of multiplication. In reading it may be called either 
" times" or " multiplied by." 

Illustratiok.— " 8 X 2 = 6" may be read "8 times 2=6" 
or " 8 multiplied by 2 = 6." 

To THB Tbachsr. — ^It will probably be best to have the pupils 
at first read the sign of multiplication as though written ** times," 
but they should eTentnally learn to read and use it in either form. 



J3. 2 


XlorlX 2 2. 


8X8 — 9. 


2 


X2 = 4. 


4X8or8X 4 — 12 


8 


X2or2X 8— 6. 


5X3or8X 5 = 15. 


4 


X2or2X 4- 8. 


6 X S or 8 X 6 = 18. 


6 


X2or2X 6 — 10. 


7 X 3 or 8 X 7 — 21. 


6 


X2or2X 6 — 12. 


8 X 3 or 8 X 8 — 24. 


7X2or2X 7 — 14. 


9X8*or8X 9 — 27. 


8 


X2or2X 8 — 16. 


10 X 3 or 8 X 10 — 80. 


9 


X2or2X 9 — IS. 




10 


X 2 or 2 X 10 — 20. 




C. 1. 


« times 2 — 12 ? 


9. 21 = * times 7 ? 


2. 


« times 6 — 18? 


10, 8 — * times 2? 


8. 


4c times 8 — 18? 


11. 15 — * times 3 ? 


4. 


* times 6 — 10 ? 


12. 9 = * times 8? 


6. 


8 times* —27? 


18. 10 = 5 times *? 


6. 


2 times* —20? 


14. 12 = 4 times *? 


7. 


8 times* —16? 


15. 14 — 2 times * ? 


8. 


10 times* —80? 


16. 27 — 9 times ♦? 


D. 1. 


6 times 2, plus 8 — * 


times 8 ? 


2. 


7 times 8, minus 5 — 


* times 8 ? 


8. 


2 times 9, plus 6 == * 


times 8 ? 


4. 


8 times 7, plus 9 — * 


times 10? 


5. 


4 times 8, plus 8 — * 


times 2? 


6. 


8 times 8, minus 10 = 


= 7 times * ? 


7. 


6 times 2, plus 2 times 7 — 3 times * ? 


8. 


8 times 4, plus 6 times 2 — 8 times *? 


9. 


9 times 8, minus 8 times 2 r:- 8 times * ? 


10. 


S times 10, minus 6 times 3 — 4 iVmea #^ 
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To THi Tbachis. — The reasoning prooesses illustrated in the 
following solutions are very important, and should be thoroughly 
understood by the pupils. Not till by much drill and many repe- 
titions they have become perfectly familiar, can they safely be 
omitted or neglected. Indeed, if the pupil must in his first exer- 
cises omit either, it is far better .to omit the answer and give the 
reasoning process, than to omit the reasoning process and giYe 
the answer only. 

E. 1. 9 qt. = how many pt. ? 

Solution. Since 1 qt. = 2 pt., 9 qt., must eqnal 9 times 

2 pt., which are 18 pt. Therefore, 9 qt. = 18 pt. 

2. 6 qt. = ♦ pt. ? 8. 2 pk. = * qt. ? 

8. 8 gal. = * qt. ? 9. 8 sq. yd. = « sq. ft. 

4. 2 wk. = * da. ? 10. 8 g = * 5? 

5. 8 dimes = * cents ? 11. 8 wk.' = ♦ da. ? 

6. 9 yd. = * ft. ? 12. 2 gal. -= * qt. ? 

7. 8 bu. = * pk. ? 18. 5 yd. = * ft. ? 

F. 1. How much will 3 books cost at 4 dollars each ? 

- Solution. If 1 book costs 4 dollars, 3 books will cost 

3 times 4 dollars, which are 12 dollars. Therefore, 8 books 
at 4 dollars each will cost 12 dollars. 

How much will — 

2. 9 apples cost at 2 cents each ? 

8. 7 Tests cost at 8 dollars each ? 

4. 8 hats cost at 4 dollars each ? 

5. 3 bags contain if each contains 9 quarts ? 

6. 8 jugs hold if each holds 8 gallons ? 

7. 7 trout weigh if each weighs 2 pounds ? 

8. 5 barrels of beef weigh if each weighs 2 hundred weight? 

9. 3 pairs of boots cost at $6 per pair ? 

10. 10 yards of cloth cost at $3 per yard ? 

11. 4 pictures cost if each cost 2 cents ? 

12. Joseph earn in 8 weeks if he earns $6 per week? 
18. George earn in 10 days i£ \k« «Qixi[v&t|»^ ^^^x ^l^ 
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14. How many daja will it take 1 man to do a piece of 
work which 4 men can do in 3 days? 

15. How many days will it take 1 man to do a piece of 
work which 8 men can do in 9 days ? 

16. If 8 men can do a piece of work in 2 days^ how many ' 
days will it take 1 man to do it ? 

17. If it takes 3 men to do a piece of work in 7 days, 
how many men will it take to do it in.l day? 

18. If it takes 10^ men to do a piece of work in 3 days, 
how many men will it take to do it in 1 day H 

G. 1. 21 ft. = ^ yd. ? 

Solution. Since 8 feet eqnal 1 yard, 21 feet mnst 
eqnal as many yards as there are times 8 in 21^ which are 
7 times. Therefore, 21 ft. = 7 yd. 

2. 18 pt. = * qt. ? 9. 27 sq. ft. = * sq. yd T 

8. 28 da. =r * wk. ? 10. 80 cents = « dimes T 

4. 243 = * 5? 11- 21da. =*wk.T 

0. 16 qt. =r * pk. ? 12. 14 da. =* wk. ? 

6. 12 pk. = * bu. T 13. 21 ft. = * yd. T 

7. 14 pt. = * qt. ? 14. 16 5 = * g T 

8. 8 qt. = * gal. ? 15. 18 pt. = ♦ qt. T 

H. 1* How many hats at 95 each can he honght for $15 f 

Solution. Since 1 hat can be honght for 5 dollars, as 
many hats can be bought for 15 dollars, as there are times - 
5 in 15, which are 8 times. Hence, 8 hats at $5 each can 
be bought for $15. 

2. How many caps at 92 each can be bought for $12 f 
3* How many sheep at S8 each can be bought for $24 J 
4. How many coats at $6 each can be bought for $12 ? '^ 
6. How many tables at $7 each can be bought for $21 ? 
6. How many lamps at $2 each can be bought for $16 ? 
Z Howm&nj cluurs at $3 each can be bought fot $27 ? 



COLBUBN S INTELLKOTUAL AKITHMETIG. 



41 



8. How maD J jugs each holding 3 qt. can be filled from 
24 qt. of oil? ' 

0. How many balls each weighing 9 lb. can be made from 
27 lb. of iron ? 

10. How many three-quart jugs can be filled from 15 qt. 
of vinegar ? 

11. How many two-ounce bullets can be made from 20 
ounces of lead ? ^ 

12. How many three-peck baskets can be filled from 21 
pecks of com?' 



SECTIOXr XL 



A. 4 X 4 - 16. 


5 X 6 = 25. 


6 X 4, or 4 X 5 — 20 


6 X 5, or 5 X 6 = 30. 


6X4, or 4 X 6 — 24. 


7 X 5, or 5 X 7 = 85 


7 X 4, or 4 X 7 — 28. 


8X5, or 5 X 8 = 40. 


8 X 4» or 4 X 8 = 32. 


9 X 5, or 5 X 9 = 46. 


9 X 4. or 4 X 9 — 36. 


10 X 5, or 5 X 10 = 50. 


10 X 4, or 4 X 10 — 40 





B. 1. * times 7 = 28 ? 

3. * times 5 = 40 ? 
8. * times 9 == 36 ? 

4. * times 6 = 30? 

5. 40 = * times 4 ? 

6. 25 = « times 5 ? 

7. 32 = * times 8 ? 

8. 82 = ♦ times 4? 



9. 5 times « =r 45 ? 

10. 6 times* =24? 

11. 9 times « =36? 

12. 4 times « =32? 

13. 28 = 7 times * ? 

14. 85 = 5 times 4»? 

15. 40 = 4 times * ? 

16. 24 = 6 times #? 



C. 1. Such questions as '^28 equals how many times 
7 ?'' "40 = 4 times what number?" &o., are questions in 
Division. 

2. Division is a process by which we ascertain how 
manj times one given number is QO^VacLtk^^ vci vc^^^^^^^^ 
4* 
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by whicb we ascertaiii what number is contained a given 
number of times in another given number. 

3. The number to be divided is called the DrvTDEin), 
the number by which we divide is called the DiYlsOB; and 
the result is called the Quotient. 

Illustration. In <* 24 = ♦ times 6 ?" 24 is to be divided by 6. 
24 is the dividend, 6 is the divisor, and the answer 4 is the quotient. 

4. A single horizontal line, with a dot above it and a dot 
below it, forms the sign of division. It shows that the 
number before it is to be divided by the number after it 

Illustration. << 12 h- 2 == 6'* means the same as ^* The quo- 
tient of 12 divided by 2 = 6." 

5. The comma, when used in connection with Arithme- 
tical signs, shows that the result of all the preceding opera- 
tions is to be considered in connection with the sign follow- 
ing it. 

Illustration. ** Q y^ 7 -{- 21, -i* 9," means that the sum of 6 
times 7 plus 21 is to be divided by 9, or that 68 is to be divided by 9. 

D. What is the quotient of — 

1. 15-*- 8? 5. 40-^5? 9. 28-^7? 

2. 86 -*- 9 ? 6. 32 -^ 4? 10. 85 -^ 5? 
8. 24-5-8? 7. 25 -J- 5? 11. 45 -f- 9? 
4. 14-1-7? 8. 20 -f- 2? 12. 21 -i- 8? 

E. 1. 7 X 5, + 5, -5- 4, + 22, = * times 8 ? 

Solution. 7 times 5 are 35, plus 5 are 40, divided by 
4 are 10, plus 22 are 32, which equals 4 times 8. 

2. 9 X 3, + 9, -f- 4, X 2, = * times 8 ? 

3. 8 X 2, + 4, -*- 2, + 8, + 6, = * times 8? 

4. 10 X 4, — 12, -f- 4, -f- 20, = * times 9? 
A 50 -f 20, 4- 10, X 7, — 8, = * times 4? 

e, 6+ 9 -f- 10 -t-6 — . 9, -v-%, -V^^=*VMa«&4t 
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F. 1. 4 yd. 2 ft = how many feet ? 

■ 

Solution. Since 1 yd. = 3 ft, 4 yd. must equal 4 times 

3 ft, which are 12 ft., and 2 ft added are 14 ft There- 
fore, 4 yd. 2 ft. = 14 ft. 

2. 8 wk. 6 da. = « da. ? 

8. 5 pk. 4 qt = * qt. ? 

4. 9 yd. 2 ft. = * ft. ? 

5. 5 sq. yd. 6 sq. ft. = * sq. ft. ? 

6. 4 m. 7 fur. = * fur. ? 

7. 8 A. 8 R. = * B. ? 

G. L 6 gal. 3 qt = how many times 2 gal. 1 qt. ? 

Abbrstiated SpLT7TiON. 6 gal. 3 qt = 27 qt. ; 2 
gal. 1 qt. = 9 qt. ; and 27 qt. contains 9 qt as many times 
as 27 contains 9, which is 3 times. Hence, 6 gal. 3 qt. = 
3 times 2 gal. 1 qt. 

2. 8 bu. 8 pk. = * times 1 bu. 1 pk. ? 

3. 4 m. 4 fur. = * times 1 m. 1 fur. ? 
4 3g 63 = * times 1525? 

5. 3 wk. 8 da. = ♦ times 4 da. ? 

* 

6. 7 gal. 2 qt. = « times 8 qt. ? 

7. 2 wk. 4 da. = ♦ times 6 da. ? 

8. 6525 = * times 2 9? 

0, 8^4, = ic times 1 yd. 1 ft. T 
10. 4 gal. 2 ^t.^ = * time« 1 gal. 2 qt. 

» 

H. 1. Edward hought 7 oranges at 4 cents each, and 

then had 12 cents left How much money did he have 

before he bought the oranges ? 

SoiiUTiON. We must first find what the oranges, cost 
If 1 orange cost 4 cents, 7 oranges must have cost 7 times 

4 cents, which are 28 cents ; and if he paid 28 cents for 
oranges, and had 12 cents left, he must have had in the first 
place 28 cents plus 12 cents, which are 40 cents. HencO; 
he had 40 cents before he bought the oi^iU^^^, 
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2. Francis says that be has money enongh to buy 4 ooooa 
nuts at 9 cents apiece^ and still have 5 cents left. Hov 
much money has he ? 

3. William has 9 three-cent pieceS; and 8 cents besides. 
How many cents has he in all ? 

4. If Augustus has 37 apple8,,how many will he have lefl 
after giving 4 of his companions 7 apples apiece ? 

6. Sarah bought 9 spools of thread at 5 cents apiece, 
and then had money enough left to buy 2 skeins of silk at 
3 cents per skein. How much money had she at first ? 

6. Arthur has 4 half-dimes, 2 three-cent pieces, and 11 
cents. How much money has he ? 

7. Richard bought 8 newspapers at 2 cents apiece, and 
sold them for 4 cents apiece. How much did he gain on 
them ? 

8. If Daniel has 50 chestnuts, how many will he have 
left after giving 4 of his companions 9 chestnuts apiece ? 

0. I bought 9 yards of cloth at $4 per yard, but waa 
obliged to sell it for 912 less than cost. For how much did 
I sell it? 

10. Willie exchanged 27 cents for their value in three- 
cent pieces. How many three-cent pieces did he get? 

U. Amelia had 38 apples. She ate 2, and divided the 
rest among her playmates, giving 4 to each. Among how 
many did she divide them ? 

12. Simon had 42 cents. He gave 10 cents for a writing 
book, and 5 for an inkstand, and exchanged the rest of his 
money for three-cent pieces. How many three-cent pieces 
did he get ? 

13. How^ many pen-holders, at 3 cents apiece, can be 
bought for 15 cents ? 

14. How many books at 10 cents each can be bought foi 
8 h^f'dimea? 
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16. How many oraoges at 4 cents each can be bought for 
6 three-cent pieces and 2 cents ? 

16. How many apples at 3 cents apiece can be bought 
for 6 oranges at 4 cents each ? 

17. How many pairs of boots at $5 a pair^ can be bought 
for 10 yards of cloth at $3 per yard ? 

18. A man put 10 quarts of berries into boxes each hold- 
ing 2 qt. 1 pt. How many boxes did he fill ? 

19. How many five-peck baskets will be required to hold 
8 bu. 3 pk. of corn ? « 

20. Rufus had a string 5 yards 1 foot long, which he out 
into pieces 2 feet long. How many pieces did it make ? 

2L A newsboy sold 9 papers at 3 cents apiece, and after 
spending 9 cents, gave the rest of the money for papers at 2 
cents apiece. How many papers did he get ? 

22. A man gave 8 hats at $4 each and 98 in money, for 
coats at $10 each. How many coats did he receive ? 

23. A man put 7 gal. 2 qt. of molasses into jugs each 
holding 3 qt. How many jugs did he fill ? 

24'. An apothecary put 5 3 1 9 of powders into papers^ 
each holding 2 9. How many papers did he fill ? 

25. If I should pay 18 cents for apples at 2 cents each, 
and should sell them for 3 cents each, how many apples 
should I buy, and how many cents should I sell them for ? 

26. I paid $24 for cloth at $3 per yard, and sold it for 
$5 per yard. How many dollars did I receive for it ? 

27. I exchanged 27 silver dollars for three-dollar bills, 
and then exchanged the bills for oats, receiving 9 bushels 
for each bill. How many bushels of oats did I obtain ? 

28. If I should exchange 18 cents for their value in 
three-cent pieces, and then should get 5 apples for each 
ihree-cent piece, how many apples should I get ? 
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SECTIOK XII. 

A. 6 X 6 = 86. 7 X 7 = 49. 
7X6or6X 7 = 42. 8X7or7X 8 = 56. 

8 X 6 OP 6 X 8 = 48. 9 X 7 or 7 X 9 == 63, 

9 X 6 OP 6 X 9 = 54. 10 X 7 OP 7 X 10 = 70. 
10 X 6 OP 6 X 10 = 60. 

8X8 = 64. 9X ^ = 81. 

9 X 8 OP 8 X 9 = 72. 10 X 9 op 9 X 10 = 90. 

10 X 8 OP 8 X 10 = 80. 10 X 10*= 100. 

B. 1. * X 6 = 86? 9. 42 == * X 7? 

2. * X 8 = 48? 10. 64 = * X 9? 

3. * X 7 = 49? 11. 64 = 4« X 8? 

4. ♦ X 9 = 72? 12. 72 = * X 9? 

5. 8X*=66? 13. 6X*=36? 

6. 6X*=54? 14. 7X*=56? 

7. 9 X * = 81 ? 15. 9 X * = 90 ? 

8. 7X*=63? 18. 6X*=45? 

C. What is die quotient of — 

1. 81-5-9? 6. 56 -f- 8? 9. 100-5-10? 

2. 36 H- 4? 6. 21-5-7? 10. 24 h- 8? 

3. 48 -f- 8? 7. 45-5-5? 11. 72-- 8? 

4. 72-5-9? S\ 63-5-9? 12. 63 -f- V? 

D. 1. 7 X 8, + 7, -5- 7, X 4, = * times 6? 

2. 8 X 10, — 8, -f- 9, + 1, X 6, — 6, = * times 7? 

3. 6 X8, — 12, -T-4,X 8,4- 10 times 4,-3, =♦ times 
4- 7 X8, + 8,-5-9,X5, 4-8,-5- 7,X5,—2, = » times 
6. 8 X 8, + 4 times 9, plus 21, -f- 9, X 2, -|- 7, -^- 6? 
6. 9 X 10, — 18, -s- 9, X 6» + 6 times 8, = ♦ times 9 

E. 1. How many are 9 times 4 yd. 2 ift. ? 
Solution. 9 times 4 yd. = 36 yd. ; 9 times 2 ft. : 
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18 ft. ; and since 3 ft. equal 1 yd.^ 18 ft. must equal as 
many yards as 3 is contained times in 18, which are 6 times 
Hence, 18 ft. = 6 yd., which added to 36 yd. = 42 yd. 
HeucC; 9 times 4 yd. 2 ft. = 42 yd. 

8. 4 times 7 gal. 8 qt. ? 7. 9 times 8 sq. yd. 4 sq. ft. 

8. 7 times 8 wk. 4 da. ? 8. 6 times 7 bu. 6 pk. ? 

4. 6 times 9 yd. 2 ft. ? 9. 6 times 8 gal. 2 qt. ? 

0. 8 times 7 cwt. 8 qr. ? 10. 3 times 5 sq. yd. 6 sq. ft. 

6. 9 times 6329? 11. 8 times 9 m. 7 fur. ? 

F. 1. 5 wk. 1 da. == « times 1 wk. 2 da. ? 

Abbreviated Solution. 5 wk. 1 da. — 36 days; 1 
wk. 2 da. = 9 days ; and 36 da. contains 9 days as many 
times as 36 contains 9, which is 4 times. Hence, 5 wk. 1 
da. = 4 times 1 wk. 2 da. 

2. 8 pk. 6 qt. = « times 1 pk. 2 qt. ? 

8. 6 yd. 2 ft. = * times 1 yd. 2ft.? 

4. 9 gal. = * times 2 gal. 1 qt. ? 

5. 6 wk. 8 da. = * times 1 wk. 2 da. t 

6. 8365 = * time8lg23? 

7. 8 sq. yd. 5 sq. ft. == ♦ times 8 sq. ft. ? 

8. 8 owt. 8 qr. = >K times 1 cwt. 3 qr. ? 

9. 7 pk. 4 qt. = 4c times 1 pk. 2 qt. 7 
10. 7 wk. 6 da. = ♦ times 1 wk. 2 da. ? 

G. 1. I sold 8 quarts of cherries at 6 cents per quart, and 
one quart for 8 cents. How many cents did I receive for 
them? How many pounds of rice at 7 cents per pound 
could he bought with the money thus received ? 

2. If George walks at the rate of 15 rods per minute, 
and William walks at the rate of 21 rods per minute, how^ 
many more rods per minute does William walk than George? 
How many more rods in 9 minutes ? 

3. If Susan gains 9 merit-marks per day, and loses 2 per 
day, how many will she have at the end oi ^ ^^^^ 
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4. How many dimes will be received for 9 pecks of chest- 
nuts at one dime per quart ? 

5. I sold 6 quarts of blackberries at 10 cents per quart, 
receiving in payment 5 three-cent pieces^ and the rest in 
half-dimes. How many half-dimes did I receive ? 

6. How much more will 8 oranges cost at 6 cents each, 
than 9 oranges at 5 cents each ? 

7. How many bags, each containing 1 bu. 1 pk., can be 
filled from 6 bu. 1 pk. of meal ? 

8. How many house-lots, each containing 1 A. 2 R., can 
be made from 10 A. 2 R. of land ? 

9. How many pictures, at 2d. 1 qr., each can be purchased 
for 6d. 3 qr. ? 

10. How many bushels are there in 8 bags, each contain- 
ing 3 pecks ? 

11. A furniture-dealer gave 6 bureaus worth 7 dollars 
each, and 3 dollars in money, for chairs at 9 dollars per 
dozen. How many dozen chairs did he buy ? 

12. A fur-dealer gave 8 caps at 5 dollars apiece, and 2 
dollars in money, for muffs at 6 dollars apiece. How many 
muffs did he receive ? 

13. Bought 6 bags, each contsdning 3 bu. 2 pk. of pea- 
nuts, and put them into casks each holding 3 bushels. 
How many casks did they fill ? 

14. Austin had a basket which held just 3 pk. 4 qt., and 
another which held just 5 pecks. He gathered nuts enough 
to fill the smallest basket 10 times. How many times would 
they fill the large basket ? 

16. A lady bought sheeting enough to make 8 sheets, 
each containing 5 yd. 1 qr., but afterwards concluded to 
put 6 yards in a sheet. How many sheets could she 
make? 

IB, By buying a lot of wood at $4 per cord, and selling 
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it at 96 per cord; I gained $18. How many dollars did I 
gain on each cord ? How many cords did I buy ? How 
many ddlars did I pay for the entire lot? 

17. By buying flour at $5 per barrel^, and selling it for 
$8 per barrel; I gained $24. How many barrels did I buy, 
and what did I pay for the lot ? * 

18. By buying oloth at S5 per yard, and selling it at $3 
per yard; I lost $20. How many dollars did I pay for it ? 

10. A man bought a lot of coal at $4 per tou; and sold it 
for $8 per ton; by which he gained $36. How many doUais 
did he pay for it ? 

20. A boy earned 12 cents by doing some errandS; and 
invested the money in papers at 2 cents each. He sold the 
papers at 4 cents each; and expended the money thuer re- 
eeived for papers at 3 cents each. He sold 6 of the papers 
for 5 cents each; and the test for 2 cents each. He then 
spent 4 centS; and gave the rest of his money for Havana 
oranges at 6 cents apiece. He gave 1 of the oranges to his 
mother; and sold the rest at 8 cents apiece. How much 
did he receive for them ? 

21. A laborer worked 6 weeks for 9 doUans per week; 
and putting 6 dollars with the money thus earned; he 
bought coal at 6 dollars per ton. How many tons did he 
buy? After laying aside 2 tons for his own use, he sold 
the remainder for 7 dollars per ton, receiving in payment i 
dollars in money, and the rest in flour at 9 dollars per barrel. 
How many barrels of flour did he receive ? 

22. Joseph travels 8 miles an hour, and William travels 
5 miles an hour. If they start at the same place at tiie 
same time and travel in opposite directions; how far apart 
will they be in 9 hours? 

23. What would have been the answer to the last ques- 
tion if they had traveUed in the same direction? 

5 D 
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SECTION ZIIL 

A. 1. 29 = » times 6 ? 

FiKST Solution. 29 = 4 times 6 with 5 remaining/ 
for 4 times 6 = 24, and 24 + 5 = 29. 

Second Solution. 29 = 24 4- ^y ai^d 24 = 4 times 6/ 
Hence, 29 = 4 times 6 with 5 remainder. 

NoTi. The remainder is really an undiyided part of the di^i* 
dend, and might be sabtracted from it without affecting the quo- 
tient. In reality, but a part of the dlTidend is divided. 

2. 46 = ♦ times 5 ? 8. 58 = ♦ times 6 ? 

8. 31 = « times 9? 9. 27 = >k times 8? 

4. 57 = # times 7 ? 10. 52 = # times 9 ? 

5. 88 = # times 9? 11. 48 = * times 7 ? 

6. 61=* times 8? 12. 69 = * times 9? 

7. 87 = * times 7 ? 18. 28 = * times 11 ? 

B. What is the quotient of— 



1. 42 H- 4? 


8. 


19 : 8? 


15. 


43 -H 9 ? 


2. 83 : 9? 


9. 


47-5-7? 


16. 


43-1.4? 


3. 76-1-8? 


10. 


89-+- 6? 


17. 


47 -i- 8? 


4. 24^7? 


11. 


51 -i- 8? 


18. 


47-».6? 


A 75-*- 9? 


12. 


54 -i- 7? 


19. 


63-*- 8? 


6. 46 : 5? 


13. 


97-1-9? 


20. 


27-*- 5? 


7. 23-*- 2? 


14. 


48-*- 7? 


21. 


80 : 9? 



C. 1. 6X9, -^fi? 7. 9X 6, -flO,=* X 8t 

2. 4 X 6, -4- 7? 8. 4 X 9, + 17, = * X 6? 

8. 5 X 9, + 8, -*- 6? 9. 7 X 7, -f- 13, = * X 10? 

4. 8X8,-13^-5-9? 10. 9X 9, — 43, =*X 4? 

5. 7X6, + 13, -f- 7? 11. 4 X 10, 4- 23, = * X 8? 
A PX5, — 16, -r.9? 12. 6 X 9,-19, = * X 6? 
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D. 1. 41 days = how many weeks ? 

Solution. Since 7 days = 1 wk., 41 da. must equal 
as many weeks as there are times 7 in 41, which are 5 times 
with 6 remainder. Hence^ 41 da. = 5 wk. 6 da. 

S. 88 qr. = * yd. T 7. 46 fiir = :|e m. ? 

8. 37 3 = * g ? 8. 69 da. = * wk. T 

4. 70 qt. = * pk. ? 9. 37 cd. ft. = * cd T 

5. 19 ft. = * yd. ? 10. 60 sq ft. = * sq. yd. ? 

6. 23 ft. = * yd. ? 11. 20 m. = * le. ? 

E. 1. If Moses has 85 cents, how many pencils at 6 cents 
each can he huy with his money ? 

Solution. If he can buy 1 pencil for € cents, he can 
bay as many pencils for 85 cents as there are times 6 in 85, 
which are 5 times and 5 remainder. Therefore, if Moses 
has 85 cents, he can buy 5 pencils at 6 cents each, and 
have 5 cents remaining. 

How many — 

8. Sheep at $9 each can be bought for $86 T 
8. Ploughs at $6 each can be bought for $58 T 

4. Shawls at $7 each can be bought for $89 ? 

5. Books at $3 each can be bought for $29 ? 

6. Terms tuition at $7 per term will $27 pay for ? 

7. Hats at $4 each can be bought for $39 ? 

8. Five-quart jugs can be filled from 9 gal. 8 qt. of milk? 

9. Coats at $7 each can be bought for $50 ? 

10. Casks each holding 2 bu. 1 pk. can be filled from 10 bu. 8 pk. 

of oats? 
It. Bags each holding 1 bu. 3 pk. oan be filled from 9 bu. 1 pk. 

of grain ? 

12. A person who owed $89, paid as much as possible, in 
five-dollar bills, and the rest in one-dollar bills. How many 
bills of each kind did he pay 7 
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15. William had 35 cents. He bought as many writing- 
books at 9 cents each as he could pay for, and spent the 
rest of his money for pens at 2 cents apiece. How many 
writing-books did he buy ? How many pens ? 

14. A tailor paid $35 for silk velvet at 95 per yard, and 
made it into vests, putting 3 quarters into each vest. How 
many vests did he make ? 

16. One '* Fourth of July" Thomas had 29 cents. He 
bought as many bunches of crackers at 10 cents per bunch, 
as he could pay for, and then spent the rest of his money 
for cherries, at the rate of 7 for a cent. How many bunches 
of crackers did he buy ? How many cherries ? 

16. Lyman has 28 cents, Horace has 50, Chester has 
63, and Isaac has 47. Each bought as many pencils at 8 
cents apiece as he could pay for, and gave the rest of his 
money to a poor woman. How many pencils did each buy^ 
and how many cents had each to give the poor woman ? 

17. Kobert has 6 cents, and John has 5 cents more than 
8 times as many as Eobert How many half-dimes can 
John obtain for his money ? 

18. Luther has 7 marbles, and Joshua has 15 leds than 
6 times- as many as Luther. How many times 9 marbles 
have the two boys together ? 

19. Otis has 9 cents, Ambrose has 12 cents less than 8 
times as many as Otis, and if 4 times Otis's money be sub- 
tracted from Ambrose's the remainder will equal Martin's. 
How many cents has each of the boys 7 How many pencils 
at 6 cents apiece could each boy buy ? 

20. Mary had 25 books, Anna had 17 books less than 
Mary, and Jane had 16 books less than 9 times as many as 
Anna. Jane arranged her bookd 9 on a shelf. How many 
shdvefl did she fill?- 
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8ECTI0H XIV. 

A. 1. 2 X 8 tens, op 2 X 80? 4. 8 X 4 tens, op 8 X 40? 
a. 4 X 2 tens, or 4 X 20? 5. 7 X ^ tens, or 7 X ^? 
». 7 X 3 tons, OP 7 X 30? 6. 6 X 6 tons, or 6 X ^? 

B. 1. 4X3? 7. 5X40? 13. 7X80? 
2. 4X30? 8. 9X30? 14. 90X9? 
8.40X3? 9. 6X40? 15.50X6? 
4. 7X9? 10. 6X80? 16. 9X60? 
0. 7X90? 11- 60X8? 17. 8X90? 
6. 70X9? 12. 9X70? 18. 7X70? 

C. 1. How many are 6 X 47 ? 

Solution. 6 times 47 = 6 times 40, plus 6 times 7 ; 
6 times 40 = 240 ; 6 times 7 = 42, which, added to 240 
= 282. Therefore, 6 times 47 == 282. 

NoTX. A little ppactice will enable the pupil to solye such 
ppoblems by naming only the partial products and the answer, 
thus : 6 times 47 = 240 -f 42 = 282. He should not consider 
them mastered till he can give the final product promptly without 
any oral solution. 

How many are — 

2. 7X96? 10. 4X27? 18. 8X87? 

8. 8X84? U 9X82? 19. 6X28? 

4.9X87? 12.5X97? 20.6X43? 

6. 6X94? 13. 4X28? 21. 9X81t 

6. 8 X 23? 14. 7 X 94? 22. 7 X 78 ? 

7. 4X29? 16. 6X48? 23. 8X81? 

8. 6X64? 16. 9X84? 24. 7X^6? 
9.8X76? 17.5X^9? 26,6X88?. 



5 



# 
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D. 1. How many are 6 times 498 ? 

Solution. 6 times 498 = 6 times 400, plus 6 times 
90, plus 6 times 8 ; 6 times 400 = 2400 ; 6 times 90 = 
640, which, added to 2400 = 2940 ; 6 times 8 = 48, 
which, added to 2940 = 2988. 

2. How many are 7 times 923.88 ? 

Abbreviated Solittion. 7 times $28.88 = 7 times 
$23, plus 7 times 38 cento, = $161 + $2.66, = $163.66. 

How many are — 

8. 8 times 627 ? 1& 6 times $2.75 ? 

4. 8 times 256? 16. 4 times $8.76? 

i(. 4 times 531 ? 17. 9 times $32.75 T 

6. 7 times 897? 18. 8 times $27.84 ? 

7. 9 times 826? 19. 5 times $97.83? 

8. 8 times 456? SO. 4 times $28.59? 

9. 5 times 878? 21. 7 times $31.28? 

10. 4 times 928? 22. 9 times $43.68? 

11. 8 times 746? 23. 7 times $32.48? 

12. 3 times 924 ? 24. 5 times $84.21 ? 

13. 7 times 692? 25. 9 times $27.63 ? 

14. 5 times 429 ? 26. 8 times $53.25 ? 

NoTB. The exercises in Written Arithmetic may be omitted if 
the Teacher deems it advisable. 

E. In Written Arithmetic we perform examples in multi- 
plication by the following forms of solution : — 

Solution to the first example under C. — ^y 

6 times 7 units =:= 42 units = 4 tens and 2 units. ^ 

Writing 2 as the units' figure of the product, we add ^ 

the 4 tens to the product of the tens, thus : 6 times q 

4 tens = 24 tens, to which, adding the 4 tens from ^^^ 
the former product, gives 28 tens, which being the 
hm^pjoAaoi we write. The answer, then, is 282. 
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Solution to the fiest example under ' ^gg 
D. — 6 times 8 units = 48 units = 4 tens and 8 ^ 

units. Writing 8 as the units' figure of the pro- ^ 

duct, we add the 4 tens to the product of the tens, 
thus : 6 times 9 tens = 64 tens, and 4 tens added, ^J^99 
equal 58 tens == 5 hundreds and 8 tens. Writing 
8 as the tens' figure of the product, we add the 5 hundreds 
to the product of. the hundreds' column, thus : 6 times 4 
hundreds = 24 hundreds, and 5 hundreds added = 29 
hundreds = 2 thousands and 9 hundreds, which b^g the 
last product we write. The answer, then, is 2988. 

NoTB. When the reductions are fally mastered, abbreriated 
forms like the following may be introduced with advantage. 

6 times 8 = 48. Write 8 and add 4 to the next product 6 
times 9 are 54 and 4 are 68. Write 8 and add 6 to the next pro* 
dnet. 6 times 4 are 24 and 5 are 29, which we write. Henoe, 6 
times 498 = 2988. 

Perform in this way the examples under letters D and B. 

Note. It will be seen that when we BO not write the work, we 
begin at the Uft hand to multiply ; and when we bo write it we 
begin at the riglit hand. Though not absolutely necessary to 
observe this difference, it will as a general thing be found most 
convenient to do so. 

F. From the preceding exercises we may infer tEat 40 
times 3 = 4 times 80; that 50 times 27 = 5 times 270; 
that 80 times 273 == 8 times 2780, &c. 

L What is the product of 70 times 889 ? 

Solution. 70 times 389 = 7 times 8890, ^§p 

which may be found by the method before ex- 
plained. Thus : 7 times units = units ; 7 ^^ 

times 9 tens = 63 tens = 6 hundreds and 3 " 
tens, &c., &c. ^7^^^ 
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What is the product of— 

2. 20 times 64? ^ 10. 80 times 979? 

8. 80 times 29? IL 40 times 832? 

4. 40 times 36? 12. 70 times 687? 

5. 60 times 94? 18. 20 times 448? 

6. 90 times 87? 14. 60 times 927? 

7. 20 times 93? 10. 80 times 423? 

8. 80 times 84? 16. 50 times 975? 

9. 90 times 72? 17. 80 times 476? 

Q, Since 24 = 20 -{- 4; 24 times any number must equal 
20 times that number plus 4 times that number. Since 86 
= 80 + 6; 86 times any number must equal 80 times that 
number plus 6 times that number, &c.; &c. 

1. What is the product of 29 times 863 7 

Solution. Since 29 = 20 + 9, 29 times ©^ 

863 must equal 20 times 863, plus 9 times 863. 
We first multiply by 9, and then by 20, by the ^y 

methods before explained, and add the products ^ 

together as in the written work at the right. 77^7 

^7S^0 



S^0£7 



What is the product of— 



2. 88 times 481? 12. 89X2796? 

8. 27 times 986? 18. 38X^^82? 

4. 68 times 427? 14. 22 X ^^B? 

6. 43 times 268? 15. 66X^375? 
a 31 times 492? 16. 46X2401? 

7. 68 times 946? 17. 63X2485? 

8. 79 times 368 ? 18. 81 X 3268 ? 

9. 42 times 427? 19. 69X2846? 

10. 54 times 829? 20. 44X3132? 

11. 61 times 428? 21. 74X^128? 
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SECTIOir Z7. 

A. What is the quotient of — 



1. 


12-5- 4? 


7. 


630 : 9? 


13. 


420-^-60? 


2. 


120^ 4? 


8. 


720 -i- 8? 


14. 


90 ---80? 


3. 


120 : 40? 


9. 


660 ; 7? 


15. 


270-5-80? 


4. 


64 -f- 8? 


10. 


250 : 6? 


16. 


420-5- 6? 


6. 


640 : 8? 


11. 


240 : 8? 


17. 


810 : 9? 


6. 


640 ^ 80 ? 


12. 


720 H- 80? 


18. 


810 -H- 90? 



B. L What is the quotient of 476 -f- 7 ? 

Solution. 7 is contained in 47 tens, 6 tens times, with 
5 tens remaining. 5 tens equal 50, units and 6 units 
added, are 56 units, 7 is contained in 56 units 8 units 
times. Hence, the quotient of 476 -^ 7 = 60 -f- 8 
= 68. 

Note. After the reduotions are fully understood, tlie pupil 
should be allowed to abbreyiate this explanation, thus: '<7 is 
contained in 47 tens 6 tens times, with 5 tens remainder. 7 is 
contained in 56 units, 8 units times." Hence, the quotient is 68. 

What is the quotient of-^ 

2. 815 -^S? 6. 672-5-8? 10. 429 -s- 8? 

8. 216 H- 4? 7. 144 -f- 6? 11. 413 --6? 

4. 892 -r- 8? 8. 279^9? 12. 673-5-7? 

6. 217-5-7? 9. 137-5-2? 18. 628-5-9? 



7)47^ 



C. Examples in division are perfonred and 
explained in the same manner when we write 
the work as when we do not. The work of the ^^ 

first example, letter B, would usually be written 
as in the annexed model : 
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D. L What is the quotient of 2738 -h 8 ? 

Solution. 8 is contained in 27 g\gvyQ m 
hundreds, 3 hundreds times with 3 hun- o J^/^cr ^ 
dreds remaining. We therefore write 3 
as the hundreds' figure of the quotient. ^4^ 

The 3 hundreds remaining = 30 tens, 
and 3 tens added = 33 tens. 8 is contained in 33 tens, 4 
tens times, with 1 ten remaining. We therefore write 4 as 
the tens' figure of the quotient. The 1 ten remaining = 10 
units, and 8 units added = 18 units. 8 is contained in 18 
units 2 unite' times and 2 unils remaining. Therefore, 
2738 -f- 8 == 3 hundreds, 4 tens, and 2 units, or 342 with 
a remainder of 2. 

KoTs. The remainder is written after the quotient with the 
sign of subtraction, to show that it is an undivided part of th^ 
dividend. 



2. 4756 -f- 4? 


11. 2137 -i- 6? 


8. 3297 -J- 6? 


12. 4264 : 13? 


4. 4347 -s- 9? 


18. 8375 : 12? 


b. 2981 -f- 11? 


14. 2986 : 4? 


6. 3297 -i- 6? 


15. 3176-4- 8? 


7. 4361 : 6? 


16. 4327 : 9? 


8. 2459-- 8? 


17. 2062 : 3? 


9. 4272 -t- 12? 


18. 1379 : 2? 


10. 8948 -i- 9 ? . 


19. 7436 H- 8? 



E. When the divisor is a large numher, it is often con- 
venient or necessary to use the nearest numher of tens, 
hundreds, or thousands, as a trial divisor, to determine the 
jprohahU quotient figure. 

Illustbations. In dividing by 81^ 82, 33, or 34, wo may make 
80 or 8 the trial divisor. In dividing by 36, 37, 38, or 39, we may 
make 40 or 4 the trial divisor. In dividing by 85, we may make 
either 80 or 40 the trial divisor. 

F. 1 What is the quotient of 178 -^ 53 f 
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Solution. We may make 50 or 6 the trial divisor, for 
53 is contained in 178 about the same number of times that 
50 is; or, that 5 is contained in 17, which is 3 times. To 
test the correctness of this conclusion, we must find 3 times 
53. It is 159, which, subtracted from 178, leaves 19, thus 
showing that 178 -^- 63 = 3 with 19 remainder. 



NoTK. In Written Arithmetic the 
diyisor is usually placed at the left 
of the dividend, the quotient at the 
right ; the product is placed beneath 
the diridend, and the remainder be- 
neath the product, as in the annexed 
model. 



53)f7§{f 

/^ ^Rem. 



NoTB. The Teacher should illustrate and explain the method 
ef proceeding when the above process gives a trial quotient figur* 
either too large or too small. 



2. 


96 : 24? 


10. 


266-4-88? 


8. 


127 -f- 31 ? 


11. 


124 -5- 19 ? 


4. 


228 -5- 64 ? 


12. 


887 H- 46 ? 


6. 


583 : 82? 


18. 


621 -*- 84 ? 


6. 


281--29r 


14. 


438 -*- 62 ? 


7. 


469-^48? 


16. 


279-*- 94? 


8. 


356 -i- 61 ? 


16. 


849 -H 82 ? 


9. 


429 -s- 57 ? 


17. 


624 -^ 79 ? 



C. 1. What is the quotient of 2856 -^- 69. 






Explanation. 59 is so near 60, that 
we make 6 the trial divisor. Since 6 is 
contained 4 times in 28, we make 4 the 
first figure of the quotient, and infer 
that 59 is contained 4 tens times in 285 
tens. Multiplying 59 by 4 tens, gives 
236 tens, which, subtracted from 286 
tens leaves 49 tens. 49 tens = 490 
units, to which, adding the 6 units, gives 
496 units. Since 6 is contained 8 times 
in 49, we make 8 the next figure of the quoiieut^ and Infev that 5Q 



4p^ 

47^ 



S4 = Rem. 
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is contained 8 times in 496. Multiplying 69 by 8 units, gives 472 
units, which, subtracted from 496 units, leayes 24 units. Hence, 
2856 -^■ 59 = 48 with 24 remainder. 

PBOOf . — 48 times 59, plus 24, equals 2856. 

What is the quotient of — 

». 848-«-81? 11. 2317-4-88? 

8. 679 -J- 43? 12. 7685-^-82? 

4. 827-*^ 16? 13. 1749-5-22? 

6. 1748-«-42? 14. 2176-5-26? 

6. 8947-5-49? 16. 4802-*- 49? 

7. 8246-5-91? 16. 6287-*- 74? 

8. 4217 --88? 17. 4238-^62? 

9. 8321-^94? IS. 5947-5-75? 
10. 6735 -J- 83? 19. 3286-^-47? 



SECTION X7L . 

A. 1. The multiplier and multiplicand are called Faotobs 
of their product HenoC; 

2. A Factor of any given number is such an entire num- 
ber as taken an entire number of times wiU produce the 
given number, or 

3. Factors of any number are such entire numbers as 
multiplied together, will give that number for a product. 

Illvstbations. 6 and 8 are factors of 15, because 15 = 6 X ^* 
Again, 2 is a factor of 4, 6, 8, &o. ; 8 is a factor of 6, 12, 15, &c. 

4. A factor is common to two or more numbers when 
it is a factor of each of them. 

JzLVBTRATion, 8 Is a commou factor of 8, 6, 9, and 12. 
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6. A Pbime Number is a number which had no factors 
except itself and 1. 

lUuVSTSATiONS. 1, 2, 8, 6, 7, and 11, are each prime numbers. 

6. A Composite Number is a number which has other 
factors besides itself and 1. 

Iliustbations. 4, 6, 8, and 9, are composite numbers, for 4 =s 
2X2, 6 = 8X2, 8 = 2X4 = 2X2X2, and 9 = 3X3. 

7. Two numbers are prime to each other when they 
have no common factor except 1. 

Illusthation. 4 and 9 are prime to each other ; but 4 and 8 
are not, because they haye the common factor 2. 

8. A number is divided into factors^ when any factors 
which will produce it aze found; 

iLLUSTaATiONS. In <' 12 =: 6 X 2,'' 12 is divided into the factors 
6 and 2, but in « 12 = 2 X 2 X ^" It is divided into the factors 
2, 2, and 8. 

9. A number is divided into its prime factors when it 
is divided into factors which are all prime numbers. 

ItLusTaATiONS. 18 = 2 X « X 3. 80 = 2 X 8 X 5. 

10. The product of a number taken any number of times 
as a factor; is called a power of that number. 

Illustrations. 8, which is the product of 2 X 2 X 2, ». «., of 
2 taken 8 times as a factor, is the third power of two; 25, which is 
the product of 5 X ^» *• e.» of 6 taken 2 times as a factor is the 
teeond power of five. 

VL We may indicate the power of a number by writing a 
small figure, called an exponent, above it and a little to 
the right. 

Illustrations. 8' = 8 X 8 X S> o^^ 8 to the third power. 
2' = 2 X 2 X 2 X 2 X 2, or 2 to the fifth power. 

6 
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The second power of a number is sometitnes called its 
iEy and the third power its cube. 

STBATiOH. 8, or 2', is the cube of 2; 25, or 5', is the 
of 5. 

Give the prime factors of the numbers from 1 to 100^ 
he following model :— * 



1 is Prime. 

2 is Prime. 
8 is Prime. 

4 = 2X2 

5 is Prime. 



= 2«. 



6 = 2X8. 

7 is Prime. 

8 = 2 X 2 X 2 or 2». 

9 = 3X3or3». 
10 = 2 X 6. 



t. It will also be a good exercise to write out the prime 
required aboTe. The pupils should practice on such ezer- 
111 the factors of each number from 1 to 100 are perfecUj 



r. 



I. What prime factors are common to 24^ 86, and 48 1 

lUTiON. Dividing each number into its prime faotorii 
^e— 

24 = 2» X «. 
86 = 2»X8*. 

48 = 2* X 8. 

s appears that 2 ' and 3 are factors of each number, 
lat there is no other common factor. HencC; 2, 2, and 
I* and 3 are the prime factors reqidred 

at prime factors are common — 

S. To 12 and 18 ? 9. To 6, 8, and 10? 

8. To 15 and 25? 10. To 12, 18, and 30? 

1 To 11 and 20? 11. To 20, 80, and 50? 

5. To 80 and 40? 18. To 42, 56, and 84? 

8. To 86 and 54? 18. To 68, 81, and 99? 

7. To 7 and 9? 14. To 8, 9, and 25? 

% To 39.and 54 ? 10. To 7, 49, and 84 ? 



1. - 



t1( 





I 
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D. L A Divisor of a number is any entire number which 
will exactly divide it. 

NOTB. Every divisor of a number is a factor of it, and every 
factor of a number is a divisor of it. 

2. A Common Divisos of two or more numbers is any 
number which is a divisor of each of them. 

Illustsation. 4 is a common divisor of 4, 8, 12, and 32. 

3. The Greatest Common Divisor of two or more 
numbers is the largest number which is a divisor of each 
of them. 

4. Divisors have the following properties : — 

1st. A Divisor of a number can contain only such prime 
factors as are found in that number. 

2d. A Common Divisor of two or more numbers can con- 
tain only such prime factors as are common to all those 
numbers. 

3d. The Greatest Common Divisor of two or more num^ 
bers is the product of all the prime factors common to thos« 
numbers. 

E. 1. What is the greatest common divisor of 24^ 86, 
and 60 7 

Solution. The greatest common divisor of 24, 36, and 
60, is the product of all the prime factors common to these 
numbers. 

24 = 2X2X2X8 = 2«X3; 
86 = 2 X 2 X 3 X 3 i= 2^ X 3^; 
60 = 2X2X3X5 = 2'»X3X 5; 

• 

From this it appears that the only common prime factors 
are 2, 2, and 3. Hence, 2 X 2 X 3, or 12, is the greatest 
common divisor required. 
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What is the greatest common divisor — 

8. Of 80 and 42 ? 9. Of 4, 6, and 12? 

8. Of 4 and 12 ? 10. Of 3, 9, and 15 ? 

4. Of 8 and 20 ? tl. Of 18, 27, and 45 T 

5. Of 85 and 49 ? 12. Of 14, 28, and 56 1 
a Of 63 and 72 ? 13. Of 30, 48, and 54 ? 

7. Of 42 and 68? 14. Of 24, 60, and 84? 

8. Of 72 and 96 ? 16. Of 45, 75, and 90 ? 

Find also the greatest common divisor of the numbeis in 
each qaestion under C. 

F. 1. A Multiple of a number is any number which 
contains it as a factor. 

Note. Every number is a Multiple of all its fkotors and 
diyieorB, and a factor and diyisor of all its multiples. 

2. A Common Multiple of two or more numbers is any 
number which is a multiple of each of them. 

3. The Least Common Multiple of two or more num- 
bers is the smallest number which is a multiple of each of 
them. 

4. Multiples have the following properties : — 

1st. Every Multiple of a number must contain all the 
prime factors of that number. 

2d. Every Common Multiple of two or more numbers 
must contain all the prime factors of each of those numbers. 

3d. The Least Common Multiple of two or more numbers 
is the smallest number which contains all the prime factors 
of each of those numbers. 

G. What prime factors must every multiple of 18 contain f 

Solution. Since 18 == 2 X 3', every multiple of 18 
must contain the factors 2 and 3'; or 2, 3; and 3. 
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Wl^at prime factors most be contained in every multiple— 

2. Of 12? 6. Of 83? 8. Of 48? 

8. Of 9? 6. Of 28? 9. Of 60? 

4. Of 21? 7. Of 75? 10. Of 86? 

n. 1. What is the least common mtiltiple of 36 and 48 7 

Solution. The least common multiple of 86 and 48 is 
the smallest number which contains all the prime factors 
of each of them. 

86 = 2X2X 3X3 = 2«X8*. 
48 = 2X2X2X2X3 = 2*X 3. 

We must have the prime factors of 48^ which is the same 
thing as 48 itself. We must also have the factors of 86^ 
which are 2' and 8'^ but as we have already taken 2' and 
8, we have only to introduce the remaining factor 8, which 
gives 48 X 3, or 2* X 8' = 144, as the least common 
multiple required. 

2. What is the leasi common multiple of 9, 24, and 80 f 

Solution. — ^The least common multiple of these numbers 
is the least number which contains all the prime factors of 
each of them. 

9 = 8X3. 

24 = 2X2X2X8. 
80 = 2 X 3 X S. 

We must have the prime factors of 80, or which is the 
same thing, 80 itself. We must also have the prime factors 
of 24; which are 2, 2, 2, and 8 ; but as we have already 
taken 2 and 8, we have only to introduce the remaining 
factors 2 and 2, which will give 30 X 2 X 2. We must 
also have the factors of 9, which are 8 and 3 ; but as we 
have already taken one 3, we have only to introduce another 
8^ which gives 80X2X2X3 = 860, as the least com- 
mon muluple required. 

6* E 
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What is the least common multiple — ^ 

8. Of 8 and 12 ? 9. Of 2, 4, and 6? 

4. Of 6 and 9 ? 10. Of 9, 12, and 18 ? 

6. Of 4 and 12? 11. Of 10, 25, and 80? 

6. Of 7 and 8? 12. Of 4, 6, and 12? 

7. Of 12 and 15? 18. Of 3, 4, 5, and 6? 

8. Of 16 and 20? 14. Of 8, 10, 12, and 20? 



SECTION XVII. 

A. 1. Such parts as are obtained hj dividing any unit 
whatever into equal parts are called Fractional Parts, 
and the numbers expressing them are called Fractions. 

2. Halves are such fractional parts as are obtained by 
dividing a unit into two equal parts. 
. 3. Thirds are such fractional parts as are obtained by 
dividing a unit into three equal parts. 

What are — 

4. Fifths? 7. Twelfths? 10. Fourths? 

6. Sevenths? 8. Sixths? 11. Twentieths? , 

6. Ninths? 9. Forty-firsts? 12. Tenths? 

13. Now answer the above questions after the following — 

MoD£L> Halves are equal parts of such kind that two 
of them will equal a unit. 

B. 1, Fractional parts are generally expressed by drawing 
a line over the number which shows how many of them 
must be taken to equal a unit. 

Illustration. Fourths are expressed by drawing a line above 
the figure 4, thus, 7. In like manner s means eighths, nj means 
tweQtjT'&raia, &o. 



. COIfBURN'S INTELLECTUAL ARITHMETIC. 67 

2. The number which thus shows the kind or denomina- 
tion of the fractional parts is called a Denominator. 

3. In order to show how many fractional parts are taken 
or considered; a figure called the Numerator is written 
above the denominator. 

Illustration. To express fiye sixths in figures, we write the 
numerator 5 above the denominator $, thus, |. 

4. A whole number and a fraction taken together form a 
Mixed Number. 

5. A Mixed Number is written by first writing the whole 
number^ and then writing the fraction. 

Illustration. The mixed number seven and three eighths is 
irritten thus, 7{. 

6 How will you write each of the following ? 

L Two thirds. 6. Four and seven tenths. 

2. Eight ninths. 6. Ten and four fifths. 

8. Thirteen nineteenths. 7. Twelve and eleven twelfths. 

4. Six twenty-firsts. 8. Six and two thirds. 

D. 1. What does the fraction f express? 

Answer. The fraction three fourths expresses the value 
of 3 such parts as are obtained by dividing a unit into 4 
equal parts. 

What does each of. the following fractions express ? 

2. |. 
8. |. 

Explain each of the above fractions after the following— 

Model. The fraction three fourths expresses the value 
of three equal parts of such kind that four of them would 
equal a unit. 



4. f 


6. f 


8. ^?. 


6. f >. 


7. if 


«• U- 
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SECTION XYIII. 

A. Fractions may arise from division^ as in the following 
examples :— 

29 = how many times 6 ? 

Solution. 29 =4 times 6; with 5 remaining^ or it 
equals 4| times 6. 

Note. The first part of the above solution should be omitted 
as soon as the pupil is prepared to give the final answer without 
it. The entire dividend is here divided, and thQ fraction five siztht 
is a part of the quotient, and not, like the remainder 6, a part of 
the dividend. Hence it is wrong to say *'29 = 4 times 6, with | 
remaining." These distinctions are important, and should be 
observed in the solutions. See Section XIII., Note under A. 

Perform by the above solution the examples under Let- 
ters A; B, and C, Section XIII. 

B. 1. 41 days == how many weeks ? 

Solution. Since 7 days = 1 week, 41 days must equal 
as many weeks as there are times 7 in 41, which are 5i| 
times. Hence; 41 days = 5j} weeks. 

2. Perform by the last solution^ the questions under D, 
Section XIII. 

G. 1. How many quarts of vinegar; at 6 cents per quart^ 
can be bought for 53 cents ? 

Solution. Since 1 quart of vinegar can be bought for 

6 cents, as many quarts can be bought for 53 cents as there 

are times 6 in 53, which are 8| times. Hence, 8| quarts 

of vinegar, at 6 cents per quart, oau b^ boug^ht for 58 cents. 
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2. How many pounds of sugar, at 8 cents per pound, can 
be bought for 68 cents ? 

5. How many yards of cloth, at $4 per yard, can be 
bought for $31 ? 

4. How many bags, each containing 3 bushels, can be filled 
from 29 bushels of grain? 

6. How many hours will it take a horse to trot 83 miles, 
if he trots 7 miles per hour ? 

6. How many weekft will it take a man to earn $78, if he 
earn $9 per week ? 

7. How many hours will it take a ship to sail 63 miles, if 
she sail 8 miles per hour ? 

8. How many months will it take a man, who earns $12 
per month, to earn $105 ? 

9. A man put 9 bu. 3 pk. of grain into bags, each hold- 
ing 1 bu. 3 pk. How ipany bags could he fill ? 

10. If a man can earn enough in one day to buy 1 gal. 2 
qts. of oil, how many days will it take him to earn enough 
to buy 13 gal. 1 qt. ? 

U. Walter gave 25 cents for nuts at 7 cents per quart, 
and Kichard gave 67 cents less than 5 times as many as 
Walter for nuts at 6 cents per quart. How many quarts did 
each boy buy ? 

12. 6 times $9, plus 4 times $7, will buy how many bar- 
rels of flour at $9 per barrel? 

13. $28 less than 9 times $12 will pay for how many bar- 
rels of flour at 7 per barrel ? 

14. $18 more than the difference between 8 times $7 and 
9 times $12, will pay for how many tons of coal at $6 per 
ton? 

15. 6 times $9 plus 8 times $4, diminished by 7 times 
S3, is $12 less than I paid for cloth at $5 per yard. How 
many yards did I buy ? 
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SECTION ZIX. 

A. Fractions may be added; subtractedi multiplied; and 
divided as whole numbers are. Thos : — 

5 -j- ^ = jj, just as 2 days + 4 days = 6 days. 
I — i = h J^^* as 5 qt. — 3 qt. = 2 qt. 
9 times | = ^^^ just as 9 times 3 pecks = 27 pecks. 
rf^ are contained 4 times in ||y just as 6 lb. are contained 
4 times in 24 lb. 

B. 1. 7 = * fourths? 

Solution. Since 1=4 fourths, 7 must equal 7 times 
4 fourths, which are 28 fourths. Therefore, 7 = ^. 

2. 8| = * fifths? 

Solution. Since 1 = 6 fifths, 8 must equal 8 times 5 
fifths, which are 40 fifths, and 4 fifths added are 44 fifths. 
Henoe 8f = V- 

Note. Compare these solutions with those of Section XL, F. 

8. 9 = * tenths ? 7. 4^ = # seventeenths ? 

4. 5 = * thirds? 8. 2^\ = * nineteenths? 

6. 8 = « nineteenths? 9. 7|4 = ^ seventeenths? 

8. 4j = * fourths? 10. 6y»y = * elevenths? 

C. 1. ^f = » ones? 

Solution. Since 9 ninths =: 1, 58 ninths must equal 
as many ones as there are times 9 in 58, which are 6^ 
times. Hence, ^ = 6^. 

/ JVbriT, Compare this solution with those of Section XIII. , D. 



ij> 
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2. 


%• = * ones ? 


7. 


■y — » ones ? 


3. 


y = * ones ? 


8. 


f} = » ones? 


4. 


y — » ones ? 


9. 


^ = » ones ? 


5. 


!^— * ones? 


10. 


Y ^ — * ones ? 


6. 


^ — » ones ? 


IL 


«| — * ones ? 



D. 1. What is the sum of /^ + /j ? 

First Solution. ^\ -f- /j == jf , which, since H = 1, 
must equal as many ones as there are times 11 in lo; which 
are lj\ times. Hence, j'x + rr =^ ^A- 

Second Solution. By uniting two of the /j with the 
'^r we have /^ + t't = 1} + A = Vt- 

KoTE. The second form of solution is often more conTenient 

* 

than the first. The pupil should learn both. 

2. J +1? * 6. 4 +4 +4 +4? 
3-^ + 11? «. ? +1 +1 +f? 

4. V^ + iF 7- A + i^ + t'j + H? 

1. Wliat is the sum of 6J + 8| ? 

First Solution. 6| plus 8 are 14 J, plus | are 14{ = 
15|. 

Second Solution. 6 J plus 8 are 14|, plus J are, by 
uniting one of the | with the |, 14| -|- | = 15|. 

Note. Some prefer to add the whole numbers, and then 
the fractions, thus, 6 + 8 = 14; ^ + | = 1|; 14 + 
1| = 16§. Hence, 6| + 8i = 15§. 

2. 94 +64? 6. 8t.9o + 7t'\j+6,«^? 

3. 8| +43? 7. 5| +7| +4i+5|? 
*• 4^ + 2^? 8. 8| +2| +7| + 3§? 

5- Hi + HV 9- 5J +H + 55 + H? 
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E. L How many are 63 — 3| ? 

Solution. 63 — 3 = SJ ; 3 J — f = 3§. Hence, 6% 
-3f = 3i. 

How many are— 

2. 84 — 2J? 8. 16| — 9f? 

8. 14f — 7i? 6. 15^f— 45^? 

4. 18t^-4/=j? 7. 38^1 -29||? 

■f . 1. What is the value of 1 — ^^ ? 

Solution. 1 = H and |» — Jj = ^i^. 

. I 2. What is the value of 8 — =^o? 

SotTJTiON. Since 8 = 7|8, 8 — ^g must equal 7| J — 

8. 1 — f? 6. 4 — ^^? 8. 3 — 4? 

4. 1 — H? 7.56 — 3'^? 10. 8 — T*T? 

6. 1 — ^g? a 24 — ;}{? 11. 9^—1? 

6. 1. How many are Sj'j — > ^§ ? 

FntisT Solution. Since S-'- = 7 + Ij^ = 7|3E, it 
follows that 83^ ^- U = 7| J — a = 7^. 

SjicopD Solution. 83'^ — ^j = 83'^ — 3"^ — 3^ = 
8 — a^ — 7iJ. 

What is the value of — 



2. 


H- 


-|? 


5. 


21A 


-A? 


8. 


92^- 


-w 


3. 


16|- 


-i? 


6. 


48tV 


-11? 


9. 


m 


-18? 


4. 


14|- 


-1? 


7. 


144 


-4? 


10. 


38?J. 


-w 


H. 


L How many 


are 


23^. 


-16^? 









' First Solotion. 237*^ — 16 = 7^^ = 6 j| ; 6|| — 
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Second Solution. 23^^ — 16 = 7A; 7A — A 

How many are — 

2. 9J — 7f? 6. 23^4j. — 13^f 

8. 4,^-^^? 7. 8^-314? 

4. 161^ — 5/2? 8. 641 + 41— 8f? 

6. 43f — 17f ? 9. 23} + 17f — 8} ? 

1. 1. George gave William | of an apple, Joseph § of it, 
and ate the rest himself. What part of it did he eat ? 

2. Edward earned | of a dollar by picking blackberries, 
f of a dollar by picking strawberries, and | of a dollar by 
picking blueberries. How mnch did he earn in all ? 

S. Who can tell whether the sum of 8f + 5| + 3| + 
7| is greater or less than 24^, and how much ? 

4. 5| acres were sold from a lot containing 8| acres. 
How many acres were left ? 

5. Mr. Stone gave ^^ of his money for a lot of land, and 
•^ for a horse. What part of it had he left? 

6. Isaac caught three nice trout. The first weighed Z-^^ 
lb., the second weighed 2|| lb., and the third weighed 
lj|>lb. How much did they all weigh ? 

7. Mr. Davis owns ^ of a vessel, Mr. Mason owns ^, and 
Mr. Allen owns the rest What part of the vessel does Mr. 
Allen own ? 

8. Julia's father gave her |§ of a dollar, her mother gave 
her ^2) ^6^ brother gave her ^J, and her uncle gave her 
enough to make up 2 dollars. How much did her uncle 
give her ? 

9. Farmer Brown had VJ-^ tons of hay in his bant, and 
15^ tons in his stacks. How many tons had he in both? 
He moved 3^| tons from his stacks into his bam. How 

7 
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many tons were then in his bam? How many in his 
stacks? 

10. A man paid 11} dollars for a coat, 8J dollars for a 
pair of pants, and 2| dollars for a vest, giving in payment 
a twenty-dollar bill. How much ought he to receive back ? 



SECTION ZZ. 

1. How many are 9 times ^ ? 

Solution. 9 times ^ = V, which, since 7 sevenths 
equal 1, must equal as many ones as there are times 7 in 
54, which are Tf times. Hence, 9 times ^ = 7f . 

Abbreviated Solution. 9 times f =Y = 7f . 



How many are — 






2. 4X1%? 


6. 


9X2? 


8. 8X1? 


7. 


4Xt'3? 


4. 4X1? 


8. 


5Xf? 


6. 7 X H? 


9. 


6XH? 



10. 12 X A? 

11. 14 X 4? 

12. 15 X A? 

13. 11 X/j? 



How many are 6 X 7| ? 



Solution. 6 times 7| = 6 times 7 -j- 6 times \ \ 6 
times 7 = 42, and 6 times | = ^^^ = 3|, which, added to 
42, gives 45|. Hence, 6 times 7| = 45|. 

How many are— 

14. 9 X 8|? 18. 6 X 8-ftj? 22. 12 X 21|? 

15. 8 X 9|? 19. 5 X 9f ? 23. 9 x 63|? 

16. 7 X 4|? 20. 4 X 8jJ? 24. 9 x 59y«3? 
17. 4 X^}V 2L 6 >; 14^0? 26. 11 X 32/^? 
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B. 1. 12| = * times 2^ ? 

Solution. 12| = y ^ H = if ^^ V contains | as 
many times as 51 contains 9^ whicfi are 5| times. Hence, 
12| = 5| times 2|. 

2. What is the quotient of 8f -5- 3 ? 

Solution. 8| = ^/ ; 3 = 1; and the quotient of Y 
-s- I = the quotient of 26 -=- 9 = 2|. Hence, the quo- 
tient of 8| -r- 3 = 2|, 

3. 7^ = * times 1^? 8. 7i-f-lf?' 

4. 4| = * times If ? 9. sj — 2| ? 

5. 84 = * times 1§ ? 10. 9^-5-31? 

6. 9| == * times 2f ? 11. 6f -f- If ? 

7. 5f = * times |? 12. 8| -r- 1| ? 

C. 1. How much wiU 7 yards of cloth cost at 9^ dollars 
per yard? . 

5. A man gave 6 cords of wood at $4| per cord for nusins 
at 97 per cask. How many casks did he hny ? 

3. How many yards of cloth at S3 per yard can be 
bought for 8 bbls. of cider at $3| per barrel ? 

4. I gave 9 firkins^f butter at $4| per firkin for flour at 
97 per barrel. How many barrels did I buy ? 

6. How many shade trees, worth 4 of a dollar apiece, can 
be bought for 5^ dollars ? 

6. How many skeins of silk worth | of a dime per skein 
can be bought for 6| dimes f 

7. How many baskets each containing f of a bushel' can 
be filled from 8^ bushels of peaches ? 

8. I paid 6f dollars for grain at ^ of a dollar per bushel. 
How many bushels did I buy ? I put the grain into bags 
each holding 1^ bushels. How many bags did I fill ? 
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9. A fanner ezcbanged 5 barrels of apples at If dollars 
per barrel^ for oil at 1^ dollars per gallon. How many gal- 
lons of oil did be get ? 

10. How many pounds of tea wortb f of a dollar per 
pound, should be given for three books worth 2| dollars 
apiece? 

11. A man who bad 12| bushels of potatoes, used 2| 
bushels, and then sold the rest at | of a dollar per bushel, 
receiving in payment cloth at | of a dollar per yard. How 
many yards of cloth did he receive ? 

12. I bought 8 barrels of flour at S7| per barrel, and 
gave in payment 12 cords of wood at ?4^ per cord, and the 
rest in apples at | of a dollar per bushel. How many 
bushels of apples did I give ? 

13. Bufus has t3|, and Thomas has $4 J less than 7 times 
as much as Kufus. How many dollars has Thomas ? 

14. Franklin expended $8| for com at | of a dollar per 
bushel. How many bushels did he buy, and how many 
days would it last him if he should use 1 j bushels per day? 



SECTIOXr XXI. 

4 

A. 1. What fractional part of 5 is 1 ? 
Answer. 1 is ^- of 5, because 5 times 1 = 5. 

What fractional part of — 

2. 7isl? 4. 9isl? 6. 8 is IF 

3. 2isl? 5. lOisl? 7. 3ial? 

B, 1. What froctional part of 8 is 8 ? 
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Solution. Since 1 = | of 8; 3 must equal j of 8. 

What fractional part of — 

2. 12 is 7? 5. 10 is 9? 8. 13 is 11? 

3. 9 is 4? 6. 9 is 10? 9. 8 is 5? 

4. 7 is 2? 7. 12 is 5? 10. 5 is 8? 

C. 1. What fractional part of 9 qt. is 4 qt.? 

\ 

Solution. 4 qt. is the same fractional part of 9 qt. 
that 4 is of 9, which is |. Hence, 4 qt = | of 9 qt 

What fractional part of — 

2. 111b. is 7 lb? 4. «5is«3? 

5. 71b. is 11 lb? 6. £12 is £5? 

L What fractional part of 4 is § ? 

Solution. § is the same fractional part of ^ that 2 ia 
of 5, which is |. Hence, | = | of 4- 

What fractional part of — 

2. I is I? 4. ^\laj^j? 6. ^\w^? 
8. yVisA? «• I is V 7. j%\Bj\? 

D. 1. What fractional part of 2| is lOj ? 

Solution. 2| = | ; 10| = y ; y is the same frac- 
tional part of I that 31 is of 8, which is y or SJ. Hence, 
10^ = V of 2|, or it equals Sg times 2|. 

What fractional part of — 

2. 4^i8 2i? 7. 3da.islwk ? 

3. 74 is 2f ? 8. 4 sq. ft. is 1 sq. yd. ? 

4. 9§ is 2f ? 9. 1 pk. 1 qt is 3 pk. 7 qt? 

6. i is 1 ? 10. 3 yd. 1 ft is 8 yd. 2 ft ? 
6. I is 1? 11. 9 d. 1 qr. is3 d 2 qr.? 

7* 
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£. What fractiooal pait--^ 

1. Of the cost of 7 yd. is the cost of 4 yd. ? 

2. Of the cost of 3 acres is the cost of 4 acres f 
8. Of the cost of 4 is the cost of § f 

4. Of the cost of I is the cost of | f 

5. Of the cost of 1 bushel is the cost of 8 pecks ? 

6. Of the cost of dwt. is the cost of 13 gr. ? 
• 7. Of the cost of 1 is the cost of | ? 

8. Of the cost of 1 is the cost of ff 

9. Of the cost of 3 qt. is the cost of 1 pk. 7 

10. Of the cost of 7 .^ is the cost of 1 lb? 

11. Of the cost of I is the cost of 1 ? 

12. Of the cost of f^ is the cost of 1 7 

18. George and John together bought 8 apples, of which 
George had 5. What part of the cost ought each to pay 7 

14. BeubcD, Walter, and Joel together bought a lot of 
25 oranges, of which Reuben took 7, Walter took 6, and 
Joel the remainder. What part of the cost ought each to 



»-• 



SECTION ZZIL 

A. L What is i of 63 f 

Answer. \ of 63 is 7, because 9 times 7 = 63, or 
because 7 taken 9 tim^s = 63. 

2. \ of 24? 4. 4 of 49? 6. ^ of 64? 

8. I of 25? 6. J of 42? 7. ^of 81? 

8. What is I of 72 ? 

First Solution. | of 72 = 3 times i of 72 ; ^ of 72 
= 9, and 3 times 9 = 27. Hence, j of 72 = 27. 
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Second Solution. | of 72 = 9, and | of 72 must 
equal 3 times 9, which are 27. Hence, | of 72 = 27. 



What is— 










9. tof40? 


12. 


I of 56? 


15. 


^of 36? 


10. 1 of 18 ? 


13. 


j% of 80 ? 


16. 


fof 63? 


IL fof 48? 


14. 


I of 72? 


17. 


|of S4? 



B. L How many are 4| times 9 ? 

Solution. 4| times 9=4 times 9 -f- 1 of 9 = 4 times 
9 = 36; I of 9 = 2 times j of 9; ^ of 9 = 3, and 2 times 
3 = 6, wliich, added to 36 = 42. Hence, 4| tunes 9 
= 42. 

Abbreviated Solution. 4 times 9 == 36. | of 9 = 
8, and | of 9 must equal 2 times 3, or 6, which, added to 
86 = 42. Hence, 4f times 9 = 42. 

How many are— 

2. 7^ tim^ 6? 6. f of 54 = * times 3? 

8. 9| times 8 ? 7. ^ of 42 = * times 9 ? 

4. 8 J times 10 ? 8. f of 40 = * times 7 ? 

6. 6| times 97 01 8| times 9 = « times 10 7 

la. f of 30 + ^ of 66 = * times 57 

IL I of 45 + J of 25 = * times 9? 

12. 4 of 49 + § of 36 = » times 6? 

18. I of 72 + § of 63 = * times 9 7 

C. 1. If 8 pictures cost 72 cents, how much will 5 cost? 

Solution. If 8 pictures cost 72 cents, 1 picture will 
cost I of 72 cents, which is 9 cents, and 5 pictures will cost 
6 times 9 cents, which are 45 centsw Hence, 5 pictures 
will cost 45 cents, if 8 cost 72 cents. 
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How much will — 

2. 3 sheep cost if 7 cost 49 dollars ? 

3. 8 pounds of meat cost if 7 pounds cost 84 cents f 

4. 12 milk-cans hold if 3 hold 24 quarts? 

5. 9 stacks contain if 12 contain 144 tons? 

6. 3 quarts cost at 32 cents per gallon ? 

Partial Solution. If 1 gallon, or 4 quarts, costs 32 
cents, 1 quart or ^ of a gallon, will cost \ of 32 cents, 
which is, 6:c. 

How much will — 

7. 7 qt. of meal cost at 24 cents per peck ? 

8. 3 gills of oil cost at 40 cents per quart? 

9. 11 oz. of tea cost at 64 cents per pound ? 

10. 1 A. 3 K. (or 7 B.) of land cost at $112 per acre? 

11. 3 yd. 2 ft. of cloth cost at 36 cents per yard ? 

12. 1 gal. of molasses cost if 1 gal. 2 qt. cost 42 cents ? 

13. 1 pk. 4 qt of nuts cost if 1 pk. 3 qt. cost 88 cents? 

14. 3 gal. 2 qt. 1 pt. of vinegar cost if 2 gal. 2 qt. cost 
40 cents ? 

15. 2 sq. yd. 3 sq. ft. of land cost if 3 sq. yd. 3 sq. ft 
cost SI .20 ? 

16. I of a yd. of linen cost at 54 cents per yard ? 

17. I of an acre of land cost at $108 per acre ? 

18. 5| bhl. of flour cost at $8 per barrel ? 

19. 3| yards of muslin cost at 32 cents per yard 7 

20. A lot 9 rods long and 8| rods wide contain ? 

21. A blackboard 12 ft long and 2g ft wide contain? ~ 

22. 5| tons of hay cost if 8 tons cost $72 ? 

23. 4| lumps of butter weigh if 9 lumps weigh 81 
pounds 7 

S4, S£ months* labor be worth at $28 per month 7 
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25. How many pounds of sugar at 8 cents per pound cai£ 
be bought for 2| dosen of eggs at 24 cents per dozen ? 

26. If John can earn 63 cents in 7 hours, how many 
hours will it take him to earn enough to buy 6| quarts of 
filberts at 80 cents per peck ? 

27. Mr. Wingate owns 7| acres of land, Mr. Paine owns 
6 acres less than 6 times as much as Mr. Wingate, and Mr. 
Jackson owns 5j acres more than ^ as much as Mr. Paine 
owns. How many acres does each own ? How many do 
they all own ? 

28. I have earned iQ^, Harry has earned S20| less than 
5 times as much as I have earned, and Cyrus has earned 
twice as much as boih of us. How much has Cyrus earned 7 



SECTION XZIII. 

A. 1. What is J of 3 ? 

Solution, ^ of 3 is | of 1, or j, for if 3 equal things 
should be divided into 4 equal parts, one of those parts 
would equal j of one thing. 

NoTS. — This may be illustrated to the eye by taking 8 equal 

lines and dividing them into 4 equal parts, arranged 

as in the figure at the left. One part will then 
contain } of 8 lines, which, as will be seen, is equi- 
Talent to f of a line. 



2. Jof 7? 4. iof 3? 6. J of 6? 

8. ^of 3? * 5. 4of 1? 7. ^of 4? 

B. From the preceding exercises, it follows that |, or | 
of 1 = i of 3 ; that |, or § of 1 = ^ of 7, &c. Hence, 
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I of any number must equal 3 times ^ of that number, or ^ 
of 3 times that number; | of any number must equal 8 times 
^ of that number, or ^ of 8 times that number^ &c., &o. 

1. What is J of 5? 

First Solution. | of 5 = 7 times | of 6; ^ of 6 = 
|, and 7 times | = »/ = 4|. Hence, J of 5 = 4|. 

Second Solution. J of 5 = | of 7 times 5 ; 7 times 
5'= 35, and J of 35 = 4|. Hence, g of 5 = 4| 

Note. The pupil shoul4 master the first solution, and then the 
second, and afterwards be required to use in each example the 
one best adapted to that example. 

What is— 

2. I of 2? 4. f of 8? 6. T^of 7? 

3. fof6? 6. i^of 8? 7. I of 4? 

C. 1. What is ^ of 67 ? 

First Solution. J of 67 = ^ of 64 + J of 3 ; X of 
64 = 8 ; J of 3 = j, which, added to 8 = 8|. Hence, 
I of 67 = 8|. 

Second Solution. | of 67 = J of 64 + | of 3 = 8 J. 

Third Solution. J of 67 =s 8 j. 

Note. The first and second solutions are chiefly valuable as a 
preparation for the third. 

What is— 

2. i of 43? 6. I of 17? 8. V'^ of 89? 

3. J of 28? 6. 4 of 20? 9. ^of 43? 
4. io£17t 7. §of 80? 10. |of 27? 
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D. L Jof 52f? 

Solution. J of 52§ = J of 48 + 4 of 4? ; J of 48 
= 8 ; J of 4f or of V = f, which, added to 8 = 8f 
Hence, } of 52§ = 84. 



What is— 






2. 1 of 17^ ? 


8. 


I of 17 qt. 1 pt. ? 


8. ^of41|? 


9. 


4 of 41 pk. 6 qt. ? 


4. |of66|? 


10. 


4 of 66 sq. yd. 8 sq. ft. ? 


5. |of 26|? 


11. 


,| of 49 bu. 2 pk. ? 


6. fofse^? 


12. 


I of 58 yd. 2 ft. ? 


7. |of 75? 


13. 


1 of 26 wk. 4 days ? 



E. 1. f of 45 — * times J of 42? 

Solution. | of 45 = 8 times ^ of 45 ; ^ of 45 = 5, 
and 8 times 5 = 40 ; J of 42 = 7, and 7 is contained in 
40, 54 times. Therefore, | of 45 = 5^ times | of 42. 

2. /j, of 80 = * times J of 64 f 

8. $ of 36 = » times ^ of 24? 

4. 5 of 72 = * times ^ of 82 ? 

5, I of 40 = * times | of 12 f 
8. f of 16 == <f times | of 9 ? 

7. 2 of 26 =# times 4 of 91 

8. fof 19 = * times j of 7? 

9. J of 14 = * times J of 8 ? 

F. How mnch will— 

L 3 inkstands cost if 7 inkstands cost 45 cents ? 

2. 5 melons cost if 9 cost 77 cents ? 

8. 7 weeks' board cost if 8 cost $27 ? 

4. 3 quarts of cranberries cost at 53 cents per peck ? 

5. 1 qt. 1 pt. of burning fluid cost at 79 oents pef g&Uon? 
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6. 1 pk. of meal cost if 1 pk. 3 qt. cost 28 cents ? 

7. I of a yard of cloth cost at 27 cents per yard ? 

8. I of a pound of tea cost at 67 cents per pound ? 

9. I of an acre of land cost at 3100 per acre ? 

10. 8 1 weeks' board cost at 310 per week? 

11. 7f boxes of strawberries cost at 25 cents per box? 

12. 2 bu. 3 pk. of salt cost at 40 cents per busbel ? 

13. 7 gal. 2 qt. of molasses cost at 30 cents per gallon ? 

14. 1 lb. 5 oz. of tea cost at 68 cents per pound ? 

15. I of a yard of muslin cost at 27^ cents per yard ? 
18. I of a bushel of apples cost at 67| cents per bushel ? 

17. j of a bushel of oats cost at 89| cents per bushel ? 

18. I of an acre of land cost at $93 f per acre ? 

19. f of a furlong = how many rods ? 

. Abbeeviated Solution. Since 40 rods = 1 furlongs 
{ of a furlong must equal | of 40 rods, which is 22| rods. 

20. f of a qr. = how many pounds ? 

21. 4 of a cu. yd. = how many cubic feet 7 

22. I of an hour = how many minutes ? 

23. I of a day = how many hours ? 

24. I of a bu. = how many pk., qt.; &c. ? 

Abbreviated Solution. Since 1 bu. = 4 pk., | of a 
bu. must equal | of 4 pk., which is 2| pk. But since 1 
pk. = 8 qt., I of a pk. must equal f of 8 qt., which is 5| 
qt. Since 1 qt. = 2 pt., j of a qt. must equal ^ of 2 pt., 
which is I of a pt. Since 1 pt. = 4 gijls, | of a pt. must 
equal | oi 4 gills, which is 2| gills. Therefore, | of a bu. 
= 2 pk. 5 qt. pt. 2| gills. 

26. 4 of a £ = how many s., d., and qr. ? 

26. I of a lb. === how many oz. and dwt. ? 

27. jj of a ton = how many cwt., qr., lb. ? 

28. §ofaBq» jd. = how many sq. ft., sq. in. ? 
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' 29. ^ of a lb. = how many oz., dwt., gr. ? 

80. I of a wk. =: how many da., hr*, &c. ? 

31. f of a lb. = how many 3, 3, &c. ? 

32. ^ of a £ = how many s. d., qr. ? 

33. Herman gathered 8 quarts of walnuts, Amos gathered 
8^ quarts more than 4 j times as many as Herman. How 
many did Amos gather ? 

34. If 4 pounds of rice are worth ^ 24 cents, how many 
pounds of rice ought to be given for 7| pounds of sugar 
worth 8 cents per pound 1 

35. How many half-pounds of coffee worth 16 cents per 
pound would be given for 2| bushels of oats worth 44 cents 
per bushel ? 

36. I gave 4 pk. 3 qt. of nuts worth 24 cents per peck, 
for eggs at 12 cents per dozen. How many dozen eggs did 
I receive ? 

37. I worked 2| weeks at 910 per week, receiving | of 
my wages in cash, and the rest in cloth at S3 per yard. 
How many yards of cloth did I receive ? 

38. I bought 1^ bushels of apples at 72 cents per bushel, 
and I as many pears at 1| times as many cents per bushel. 
What was the amount of my purchase ? 

39. 3| times the cost of 4 of a peck of apples at $1.12 
per bushel is 4 cents more than the price of a bushel of 
corn. What is the price of 2| bushels of corn ? 

. 40. If corn is worth 75 cents per bushel, and a bushel 
of oats is worth 20^ cents less than | as much as 1 j bushels 
of com, how much is ^ of a bushel of oats worth ? 

41. If Erastus can earn 44 cents per day, and Huron 
can earn in one day 3| cents more than | as much as 
£rastus can earn in 1| days, how many cents can Huron 
€arn in 1| days 7 
8 
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SECTION XXIV. 

A. 1. 3 = I of what number ? 

First Solution. 3 = J of 8 times 3, or of 24. 

Second Solution. If 3 is | of some number, § of the 
number must be 8 times 3, or 24. Hence^ 3 = ^ of 24. 

2. 9 = 4of *? 7. |=^of *? 

S. 7 = Jof *? 8. 9^ = ^ of *? 

4. 3 = Aof *? 9. 7| = ^of *? 

5. I = J of *? 10. 2 bu. 3 pk. = I of *? 

6. I = i of *? 11. 5 wk. 3 da. = J of *? 

• B. 1. 17 = j of what number ? 

Solution. If 17 = | of some number, ^ of that num- 
ber must be ^ of 17, which is^ 5|y and | of the number 
must be 4 times 6|, which is, 2"A^, Therefore, 17 = | 
of 22|. 

Note. To prove this, see if f of 22} = 17. 

2. 36 = 4 of *? 12. 3| times 10 = | of *? 

S. 32 = I of *? 13. 94 times 7 = | of *? 

4. 40 = I of*? 14. 5| times 9 = |of *? 

5. 42 = f of *? 16. 8| times 8 = j\ of *? 

6. 81 = ^ of *? 16. 8| times 9 = If times *? 

7. 27 = 2 of *? 17. 9^ times 6 = 2^ times *? 

8. 81 = l.of *? * 18. 8^ times 10 = If times *? 

9. 64 = f of *? 19. 3f times 9 = 3^ times *? 
10. 40 = f of »? 20. 5^ times 8 = Ij times *? 

n. 4of45 = ^ot 4^1 21. 8| times 6 = 24 times*? 
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C. 1. If I of a gallon of molasses cost 25 centS; what 
will 1 gallon cost ? 

^ Solution. If | of a gallon cost 25 cents, J of a gallon 
will cost I of 25 cents, which is 8^ cents ; and | of a gallon 
will cost 4 times 8| cents, which are 33 1 cents. Therefore, 
1 gallon of molasses will cost 33 j cents, if | of a gallon cost 
25 cents. 

• 

How much will — 

2. A yard of muslin cost, if | of a yard cost 85 cents ? 

3. A yard of linen cost, if | of a yard cost 25 cents? 

4. A hushel of apples cost, if |^- of a bushel cost 66 cents f 
ff. A melon cost, if | of a melon cost 20 cents ? 

6. A pound of chocolate cost, if | of a pound cost l3| 
cents ? 

7. A pound of sugar cost, if 4 A pounds cost 36 cents f 

8. A quart of spirit cost, if 1| quarts cost 50 cents ? 

9. 7^ pounds of cheese cost, if 2| pounds cost 24 cents 7 

10. 3 yards of ribbon cost, if | of a yard cost 48 cents ? 

11. 5| pounds of soda cost, if 1| pounds cost 22 cents? 

12. 9| boxes of prunes weigh, if 4| boxes weigh 60 
pounds ? 

13. David has 12 dollars, and 8| times his money is 
equal tp just ^ of Samuel's money. How many dollars has 
Samuel ? 

14. Susan is 15 years old, and -| of her age is 14 years 
less than 1^ times Jane's age. What is Jane's age f 

15. If 7| dozen of eggs worth 9 cents per dozen are 
worth as much as ^ of a gallon of oil, what is a gallon of 
oil worth ? 

16. Edgar has money enough to buy 2 j acres of land at 
964 per acre, and ^ of his money increased by S6 is j^ of 
Alfred's money. How much money has each ? 
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17. If I of a yard of muslin at 70 cents per yard cost | 
as much as a yard of cambric, what will a yard of cambric 
cost ? ^ 

18. When 4 of a yard of linen at 56 cents per yard costs 
I as much as a yard of lawn, how much will a yard of lawn 
cost ? How much will J of a yard of lawn cost ? 

19. If Joseph can earn 54 cents in one day, an^ it takes 
William -^^ of a day to* earn as much as Joseph can earn in 
I of a day, how much can William earn in one day ? 

20. I gave 25 dollars for a cow, and 1§ times what I 
gave for the cow is equal to 2-J times what I gave for a 
heifer. What did I give for the heifer ? 

21. After giving | of my money for a blank book, and | 
of it for a grammar, I had 18 cents left. How many cents 
did I have at first ? 

22. f of Mr. Ball's land is tillage, 4 of it is pasturage, 
and the rest; 8 acres, is orchard. How many acres does he 
ownf 



SECTION XXY. 

A. 1. What is the effect of multiplying the numerator of 
the fraction | by 4? 

Answer. Multiplying the numerator of the fraction | 
by 4, gives '/ for a result, which expresses 4 times as many 
parts, each of the same size as before, and is, therefore, 4 
times as large. Hence, multiplying the numerator of the 
fraction | by 4, multiplies the fraction by 4. 

What is the effect of multiplying the numerator of — 

2. ■iVby2? 4. 4by3? «. 4by5? 

S j/jhyer 6. |by7f 7. |bj9? 
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8. What is the effect of diridiDg the numerator of the 
fraction |f by 6 ? 

Answer. Dividing the numerator of the fraction |f by 
6, gives A for a result, which expresses ^ as many parts, 
each of the same size as before, and is, therefore, J as large. 
Hence, dividing the numerator of the fraction || by 6, 
divides the fraction by 6. 

NoTB. The principle inyolyed in the above solutions is that '<4 
tiines ^ = ijt, just as 4 times 8 apples == 12 apples ;" and that 
« 1 of 1| = _2^, just as 1 of 12 apples = 2 apples." 

What is the effect of dividing the numerator of-— 

9. jf by5? 11. I by 4? 13. Uhjll 
10. If by 2? 12. fbyS? 14. if by 9? 

B. 1. Which parts are larger in size, halves or fourths ? 

Answer. Halves are larger than fourths, because it 
takes a less number of them to equal a unit. 

Which parts are larger in size — 

2. Halyes or thirds ? 5. Halves or tenths 7 

8. Fourths or eighths ? 6. Fourths or twelfths 7 

4. Thirds or ninths ? 7. Fifths or twentieths ? 

G. 1. Each half equals how many sixths ? 

First Form op Answer. Each half equals ^ of 6 
sixths, which is 3 sixths. Hence, each half equals 3 sixths. 

Second Form of Answer. Each half equals 3 sixths, 
for if a unit should be divided into 6 equal parts, ^ of the 
unit would contain 3 of them. 

2. Each half equals how many fourths f 
8. Each third equals how many uiatb&? 

8* 
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4. Each fourth equals how many twelfths ? 

6. Each fifth equals how many tenths ? 

6. Each sixth equals how many eighteenths ? 

D. 1* What is the effect of multiplying the denominator 
of the fraction | hy 4 ? 

Answer. Multiplying the denominator of the fraction 
I hy 4, gives ^'^ for a result, which expresses the same 
numher of parts each ^ as large as hefore. Hence, multi- 
plying the denominator of | hy 4^ has divided the fraction 
by 4. 

What is the effect of multiplying the denominator of — 

2. I by 6? 4. iby2? 6. fbySr 

\ 3. I by 6? 6. 4 by 3? 7. |by4? 

8. What is the effect of dividing the denominator of the 
fraction yij by 2 ? 

Answer. Dividing the denominator of the fraction -f^ 
by 2, gives | for a result, which expresses the same number 
of parts each twice as large as before. Hence, dividing the 
denominator of j%^ by 2 multiples the fraction by 2. 

What is the effect of dividing the denominator of — 

9. I by 3? 11. 5\by8? 13. j,\hj7? 
10. I by 2? 12. ^%hjb? 14. |Jby9? 

E. The numerator and denominator are called terms of 
the fraction. 

1. What is the effect of multiplying both terms of the 
fraction | by 6 ? 

Answer. Multiplying both terms of the fraction | by 
^^ir6S9^| for a result, which expresses 6 times as many 
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parts, each } as large as before. Hence^ the value of the 
traction is not altered^ or | = •}!. 

What is the effect of multiplying both terms of — 

2. ^by3? 5, -A by 3? 8. | by 8 

8. I by 2? 6. j by 4? 9. A^jS? 

4. f by4? 7. I by 7? 10. f by 6? 

UiT What is the effect of dividing both terms of the frac- 
tion ^f by 5 ? 

Answer. Dividing both terms of the fraction ^| by 5, 
gives I for a result, which expresses ^ as many parts each 
5 times as large as before. HencCj the value of the fraction 
Ib not altered, or ^| = |. 

What is the effect of dividing both terms of — 

12. i^byS? 15. T^byS? 18. Hhjll 

13. I by 4? 16. T^^byS? 19. |f by5? 

14. it by 5? 17. ^fbyT? 20. l^byQ? 

F. From the foregoing, we infer that — 

1st. Multiplying the numerator multiplies the fraction, 
by multiplyiog the number of parts considered; without 
affecting their size* 

2d. Dividing the numerator divides the fraction, by 
dividing the number of parts considered, without affecting 
their size. 

3d. Multiplying the denominator divides the fraction, by 
dividing each part, without affecting the number of parts 
considered. 

4th. Dividing the denominator multiplies the fraction, by 
multiplying each part, without affecting the number of parts 
considered. 
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5t1i. A fraction may be multiplied either by mnltiplyiDg 
tbe numerator or by dividing the denominator. 

6tb. A fraction may be divided either by dividing the 
numerator or by multiplying the denominator. 

7th. Multiplying both numerator and denominator of a 
fraction by the same number both multiplies and divides 
the fraction by that number^ and; therefore^ does not alter 
its value. 

8th. Dividing both numerator and denominator of a frac- 
tion by the same number^ both divides and multiplies the 
fraction by that number^ and^ therefore, does not alter its 
value. 



SECTION XXTL 

A. A fraction is in its Lowest Terms when its nume- 
rator and denominator are the smallest entire numbers which 
will express its value. 

When a fraction is in its lowest terms, both numerator 
and denominator are prime to each other. Hence — 

A fraction may be reduced to its lowest terms by dividing 
both numerator and denominator by all their common fac- 
tors, or by their greatest common divisor 

1. Eeduce J | to its lowest terms. 

Solution. Dividing both terms of ^| by their greatest 
common divisor, 6, gives | for a result, which expreses | 
as many parts, each 6 times as large as before. Hence, ^f 
reduced to its lowest terms, equals |. 

The numbers by which we divide in reducing fractions to 
lower terms, ore said to be cancelled. In the above solu- 
tioD, we canoelled the factor 6. 
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Kedace each of tbe following fractions to its lowest 
terms: — 



2. A. 


5. 


13 
15- 


& 


li 


IL 


il 


8- /»• 


6. 


li- 


9. 


If 


12. 


n- 


4- 11%' 


7. 


If 


10. 


^f- 


13. 


H' 



3. A fraction is sometimes expressed by the factors of 
its numerator and denominator. 

4 V 9 
Illustbation. The fraction .. , ^ ^ which may be read, "The 

ftuction haying 4 times 9 for its numerator, and 15 times 8 for 
its denominator,'' or, "The fraction 4 times 9, divided by 15 
times 8." 

Such fractions should be reduced to their lowest terms 
before multiplying their factors together. 

4X9 
1. Reduce tt^t-q to its lowest terms. 
15 X 8 

Solution. Cancelling 4 from the 4 of the numerator 
and from the 8 of the denominator^ gives 1 in place of the 
former, and 2 in place of the latter. Cancelling 3 from the 
9 of the numerator, and from the 15 of the denominator^ 
gives 3 in place of the former, and 5 in place of the latter. 
As no further cancellation can be made, we multiply the 

remaining factors together, which gives = — 

Note. In Written Arithmetic, it is customary to draw a line 
through the numbers from which factors have been cancelled, 
and to write the quotients above the dividends of the numerator, 
and beneath those of the denominator, as illustrated below. 

1X8^1_ 
f><2"~10 
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Reduce each of the following to its lowest terms :— 

2 6^<i ft 28X36 -^ 3X4X6 

*• 9X8* 24X14' -^"•6X8X3* 

^ 10 X^ 7 49X25 „ 4 X 9 X 21 

^' 21X6* 36X35' '^'^' 14X«X3' 

A ^2X7 J. 2X3X4 ,o 15 X 7 X 13 

*• 35 X 18* 6X5X8* 13 X 35 X 9' 

R ^gX18 a 4X7X2 ,o 24 X 18 X 26 

^' 45X24 ''• 7X6X8* 36X45X56' 



SECTION XXYIL 

A. L What is the effect of mnltiplyiDg the numerator 
of a fraction by 3^ and the denominator by 4 ? 

Answer. Multipljing the numerator of a fraction by 3, 
and the denominator by 4^ gives for a result | of the original 
fraction^ for it gives 3 times as many partS; each ^ as large 
as before. 

What is the effect of multiplying the numerator of a 
fraction— 

8. By 4, and the denominator by 7 ? 
8. By 8, and the denominator by 8 ? 

4. By 11, and the denominator by 6? 

5. By 12, and the denominator by 10? 

6. By 24, and the denominator by 17 ? 

6. L How can | of a fraction be found ? 

First Method, f of a fraction can be found by getting 
I of the numerator for a new numerator, without altering 
the denominator, thus getting | as many parts each of the 
Mae size as before. 
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Second Method. | of a fraction can be found by mul- 
tiplying the numerator by 5 and the denominator by 6, thus 
getting 5 times as many parts^ each | as large as before. 

Note. The first method is identical with that of Section XXII. 

Explain the methods of finding — 

2. I of a fraction. 6. | of a fraction. 

3. 4 of a fraction. 7. || of a fraction. 

4. y*j- of a fraction. 8. -fi^ of a fraction. 
6. Y^3 of a fraction. 9. | of a fraction. 

C. 1. What is I of y% ? 

Solxttion. I of 1^, found by multiply^'ng the numerator 

of -^ by 5, and the denominator by 6, equals "^ , which 

8 V 1 8 1" X " 

by cancelling equals oO o ^^ i' ^®°^®; I ^^ A = !• 

What is— 

2. 3 of I? 6. } of I? 10. I of II? 

8. i of^^j 7. II of II? 11. J^.of I? 

^ A of I? 8. |Sofi|? 12. I off?? 

6. I of §? 9. I of}? 13. A of 1^0? 

D. L What is § of 23^ ? 

Abbreviated Solution, f of 23^ = § of 20 + | 
of 31. But § of 20 = 8, and § of 3^ or of J = | = 1|, 
uvhich added to 8 = 9f . Hence, f of 23^ = 9|. 

What b— 

2. f of 22J? 5. |of 28;^? 8. |of 41|? 

3. f of 37f? 6. |of49|? 9. |of 35§? 

4. ,^of 36f? 7. |of 63^? 10, f[of 58^ 
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E. Since multiplying a number by 1 gives the number 
itself for a product, multiplying a number by | of 1, or by 
|, must give | of the number for a product; multiplying a 
number by | must give | of the number for a product, and 
generally — 

To multiply any number by a fraction is merely to get 
such a part of it as the given fraction denotes. 

1. What is the product of j\ X f | ? 

9 V 28 

First Solution. j% times || = ^% of f | = jjTT-gg 

Second Solution. y\ multiplied by |f = |f of j\ = 
g8 X 9 _ ^ 

33X 14 ~~ 11* 

Note. The slight difference between the first and second solu- 
tion results from the different reading of the sign of multiplica- 
tion. We recommend the first as being the most simple. 

2. What is the product of 4^ X 2| ? 

Solution. Since 4^ = |, and 2| = y, the product 

What is the product of — 

8- I X W 6- !? X M? 9. i X I X W 

4- H X I? 7. I? X 11? 10. I X g X A? 
8- ? X /j? 8. II X II? 11. 4 X i X I X A? 

F. How much will — 

1. I of a yd. of cloth cost, at | of a dollar per yd. / 

2. I of a qt. of filberts cost, at | of a dime per qt. ? 



colburn's intellectual arithmetio. 97 

S. I of a lb. of tea cost, at | of a dollar per lb. ? 

4. I of a da/s labor cost, at | of a dollar per day ? 

5. I of a bag of grain cost, at | of a dollar per bag ? 

6. 2^ yd. of silk cost, at j\ of a dollar per yd. ? 

7. 3| boxes of soap cost, at $3| per box ? 

8. 5 pine-apples cost, if 6 cost | of a dollar ? 

9. 10 lb. of coffee cost, if 5 lb. cost | of a dollar ? 

10. Rufus bad J of a dollar, and spent | of wbat he had. 
What part of a dollar did he spend ? 

11. If a man can hoe | of an acre per day, how much can 
he hoe in 2| days ? 

12. If I of a yard of velvet cost 5 J dollars, what will 4 
yards cost ? 

Solution. If | of a yard of velvet cost 51 dollars, 4 of 
a yard will cost ^ of 64 dollars = ^ of 4 dollars, which is 

2 dollars, plus 4of IJ dollars, or of 4 of a dollar, which is 
I of a dollar. Therefore, 4 of a yard will cost 2| dollars. 
If 4 of a yard costs 2§ dollars, 3 thirds of a yard will cost 

3 times 2§ dollars, which are 7| dollars, and 4 yards will 
cost 4 times 7| dollars, which are 31^ dollars. Hence, 4 
yards of velvet will cost 31^ dollars if | of a yard cost 6 J 
dollars. 

How much will — 

13. An acre cost, if | of an acre cost $30^ ? 

14. A cask of oil cost, if § of a cask cost 864| ? ] 
16. A cord of wood cost, if 2^ cords cost J18 j ? 

16. A man earn in 1 day, if he earns $5| in 2| days ? 

17. 2| days' labor cost, at 2| dollars per day ? 

18. 1 day's labor cost, if 2| days' labor cost «7^ ? 

19. How many pages will Albert read in 2^ hours, if he 
reads 13 j pages in 4 hours ? 

9 G 
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20. How many pages will Albert read in 4 bours^ if be 
reads 7^ pages in 2| bours ? 

21. If I of a yard of linen is given for | of a yard of 
silk, wortb | of a dollar per yard, wbat ougbt tbe linen to 
be wortb per yard ? 

22. If I of a yard of silk is given for | of a yard of linen, 
wortb I of a dollar per yard, wbat ougbt tbe silk to be wortb 
per yard ? 

23. I bave $2^, and | of my money equals | of Edmund's. 
How many dollars bas Edmund ? 

24. My fatber gave me | of a pine-apple, and | of wbat 
be gave me equals y| of wbat be gave to my sister. Wbat 
part of a pine-apple did be give to my sister ? 

25. Wbat fractional part of 1 rod is 4 yd. 2 ft. 1| in. ? 

Solution. Since 1 in. = y^ of a foot. If in. or '^^ of 
an incb must equal y of -^^ of sl it, = ^ ft., to wbicb, 
adding tbe 2 ft., gives 2^ ft., or \f ft. Since 1 ft. = -J of 
a yd., y of a ft. must equal y of | of a yd. = f yd., to 
wbicb, adding tbe 4 yd., gives 4| yd. = y yd. Since 1 
yd. = X of a rd., %^ of a yd. must equal y of /y rd. = 
4 rd. Hence, 4 yd. 2 ft. If in. = ^ of a rod. 

Note. Prove by Solution to 24th problem, page 84. 

Wbat fractional part — 

26. Of 1 bu. is 3 pk. 1 qt. 1^ pt. ? 

27. Of 1 gal. is 2 qt. 1 pt. 2^ gil ? 

28. Of 1 lb. is 8 oz. 14§ dr. ? 

29. Of 1 wk. is 5 da. 10 b. 40 m. ? 

80. Of 1 £ is 2 s. 10 d. 1^ qr. ? 

81. Of 1 lb is 9 3 4 3 2 9 8 gr. ? 
32. Of 1 lb. is 4 oz. 5 dwt. 17^ gr. ? 

' S3. Of 1 T. is 2 cwt. qr. 22 lb. 3 oz. 8| ox. 
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SECTION XXTIII. 

A. 1. 1 = bow many times I ? 

Solution. 1 = f , and f = 5 times |. Hence, 1 
times ^. 



-4-1? 



V 



2. 1 = * times 1 ? 6. 1 

3. 1 = * times I? 7. 1 

4. 1 = * times J^ ? 8. 1 -^ J ? 

5. 1 = * times j^^? 9. 1 



1 ? 



B. Since 1=2 times ^, 3 times |, &c., it follows that 
any number must contain ^, 2 times as many times as it 
contains 1 ; that it must contain |, 8 times as many times 
as it contains 1, &c., &c. 

Again — Since the quotient of any number divided by 1 
equals the number itself, the quotient of any number 
divided by J must equal 5 times that number; the quotient 
of any number divided by J must equal 6 times that num- 
ber, &c., &c. 

Hence, the quotient of any number divided by a frac- 
tion having 1 for a numerator equals the product of that 
number multiplied by the denominator of the fraction. 

1. What is the quotient of 8 -f- -J ? 

Solution. Since the quotient of 8 h- 1 = 8, the quo- 
tient of 8 -~ ^ must equal 3 times 8 or 24. Hence, the 
quotient of 8 -v- ^ = 24. 

2. What is the quotient of § -f- ^ ? 

Solution. Since the quotient of | divided by 1 = 4.\ 
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the quotient of | divided by ^ must equal 7 times ^, which 
are ^ = 4|. HeDce, the quotient of | h- 4 = ^i' 



What is the quotient of — 



8. 8:4? 


7. 


12- 


■-V 


11. 


s- _i 


4. 2 : i? 
6. 10 : i? 
6. 4-i? 


8. 

9. 

10. 


9- 

1 - 


• 5 • 


12. 
13. 
14. 


4 _i 

ir • 






C. 1. What is the quotient of 4 -^ | ? 



Solution. Since the quotient of 4 divided by 1 = 4, 

the quotient of 4 divided by ^ must equal 7 times 4, and 

the quotient of 4 divided by ^ must equal 4 of 7 times 4, 

= I of 4, which is 9|. Hence, the quotient of 4 -5- f 
oi 



What is the quotient of — 



2. 
3. 
4. 
5. 



7 -^ ^? 
5^4? 
8-^1? 
1-^f? 



6. 

7. 
8. 
9. 



1 

4 
8 
2 



-1? 


10. 


6-^§? 


-tIj? 


11. 


1-1? 


^ -S_7 
• IT* 


12. 


1-1? 


~ T2' 


13. 


9-V-4? 



D. 1. What is the quotient of | -5- ^ ^ 



-h 



Solution. Since the quotient of | divided by 1 = |, 
the quotient of | -^- ^ must equal 7 times |, and the quo- 
tient of I divided by f must equal J of 7 times |, = | of 
I, which equals |. HencC; the quotient of | -f- " 



7 



7 
5- 



What is the quotient of — 



2. I 

3. I 

4 ^ 



-I 



lO • 

fi? 

TT ^ 
? 



6. 
7. 
8. 
9. 



2 - 

7 

4 _ 
8 _ 

9^ 



A? 
A? 
I? 
-I? 



10. 

11. 

12. 
13. 



1% 
I 

8 
V 
2 
7 



-I? 
?? 
A? 
S? 
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B. Since the quotient of a number divided by | = ^ of 
3 times the number == J of the number; and, since the 
quotient of a number divided by | = | of 9 times the 
Dumber == | of the number, &c., it follows that — 

The quotient of a number divided by a fraction equals 
the product of that number multiplied by the fraction 
inverted. 

1. What is the quotient of IJ -- 2| ? 

Solution. 1^ = y* ; 2| = | ; and since the quotient 
of a number divided by a fraction equals the product of 
that number multiplied by the fraction inverted, the quo- 
tient of V -^■ I = I of y^ = |. Hence, the quotient of 

17 _i_ 22 — 2 
Itj -5- ^^ 3* 

What is the quotient of — 

2. 4-^-li? 5. 2J-f-4i? " 8. 8|-=-4J? 

3. 1-7^? 6. |i-f-8J? 9. T%-^i? 

4. 5i.^4|? 7. 9|-r-l«? 10. 8J--6|? 

F. Examples in division of fractions sometimes appear 
in the form of fractions. They are then called Complex 
Fractions, the numerator being the dividend, and the 
denominator the divisor. 

41 
Illustration. ^, which equals 4| -^3^? 

A complex fraction, then, has a fraction in one or both 
its terms. 

Complex fractions may be explained after the following 
42 
model :.g| expresses the value of 4| equal parts of such 

kind that 3^ of them will equal a wult. 
9* 
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Complex fractions may be reduced to simple ones by 
merely performing the indicated division. 

Thus: M = 4f -f- ^ = V - V = A of V =li 

"t 

Reduce each of the following to simple fractions : — 

G. 1. How many melons at | of a dime each can be 
bought for 5 dimes ? 

Solution. Since 1 melon can be bought f or | of a 
dime, as many melons can be bought for 5 dimes as there 
are times | in 6, wliich are | of 6 times == ^® times = 6| 
times. HencO; 6| melons at | of a dime each can be bought 
for 5 dimes. 

2. How many bushels of com at | of a dollar per bushel 
can be bought for 7 dollars ? 

3. How many hours will it take a scholar who learns 4 
of a page per hour to learn 3 pages ? 

4. When tea is worth | of a dollar per lb., how many 
pounds can be bought for $5 ? 

5. If a man can walk y\ of a furlong in a minute, in how 
many minutes can he walk | of a furlong ? 

6. If a man can gather | of the apples on a tree in an 
hour, in how many hours can he gather y^^ 0^ them ? 

7. How many flower-beds, each containing -^ of a rood, 
can be made from ^ of a rood of land ? 

8. A man who had $5, gave | of his money for grass 
jseed at $2^ per bushel. How many bushels did he buy ? 
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9. How many pounds of pearlasli at -,®u of a dime per lb. 
can be bought for 1| lb. of chocolate at 3| dimes per lb. ? 

10. If Josephine can learn ^ of her lesson in an hour, 
how many hours will it take her to learn the whole of it ? 

11. Albert had a cord 28 feet long, which he cut into 
pieces each 2| feet long. How many pieces did he 
obtain ? 

12. I had J9, and invested | of my money in cloth at 
91^ per yd., and the rest of it in cloth at ?1 J per yd. How 
many yards of each kind did I buy ? 

13 How many bushels of potatoes at | of a dollar per 
bushel can be bought for 9 bushels of corn at ^ of a dollar 
per bushel ? 

14. How many bottles each holding | of a quart, can be 
filled from J of a gallon of wine ? 

15. A farmer had 2| tons of hay in one stack, and 3f 
tons in another. He sold it in loads each weighing 1| tons. 
How many loads were there ? 

16. How many tiles | of a foot long and ^ of a foot wide 
will it take to cover 18 sq. ft. of surface ? 

17. How many square yards are there in a floor 12 ft. 
long and 9 ft. wide, and how many yards of carpeting | of 
a yard wide will it take to cover it ? 

18. When 81 is received for | of a sq. ft. of land, how 
many dollars will be received for a strip 16 feet long, and 
i^j of a foot wide ? 

19. How many yards of paper hangings | of a yard wide 
will it take to paper a wall 15 ft. long and 6 ft. high, and 
how much will it cost at | of a dime per yard ? 

20. I bought enough carpeting | of a yard wide to cover 
a floor 15 ft. long and 12 ft. wide. How many yards did I 
buy, and how much did it cost at 81 J per yard ? 
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SECTION XXIX. 

A. L I = how many twelfths ? 

Solution. Since 1 = ||, | of 1 must equal | of i|, 
which are -jHj. Hence, | = j^^. 

In a similar manner reduce — 

2. I to sixths. 7. I and ^ to thirty-sixths. 

3. ^ to eighths. 8. | and j\ to fortieths. 

4. f to tenths. 9. y\ and | to twenty-fourths. 
6. I to twentieths. 10. ^ and 3*^^ to sixtieths. 

6. f to forty-fifths. 11. | and | to fifty-sixths. 

Now solve the above questions by the following form : — 

Solution to problem first. Since the required de- 
nominator, 12, is 3 times the given denominator, 4, we mul- 
tiply both terms of | by 8, which gives i = -1%- 

B. 1. Fractions have a common denominator when 
they have the same denominator. 

Illustration. ^, |, and ^ have the common denominator 9, 
but } and i do not have a common denominator. 

2. Fractions having different denominators can be reduced 
to a COMMON denominator, i. e,, to equivalent fractions 

, having a common denominator. 

3. In reducing fractions to a common denominator — 
1st. Select a convenient number for the common deno- 
minator. 

2d. Beduce the given fractions by one of the methods 
explained in A, 
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4. It will usually be most convenient to select the least 
common multiple of the denominators of the given fractions 
for a common denominator. 

C. 1. Eeduce |, |, and j^ to a common denominator. 

Partial Solution. We first find the least common 
multiple of the given denominators 6^ 8, and 12. It is 24, 
which we therefore select for the common denominator. 
The problem is now equivalent to the following : " Reduce 
I, J, and 1^ to twenty-fourths.'' 

Keduce to a common denominator — 

2. i and f 11. ^, |, and |. 

3. fand^. 12. |, |, and |. 

4. |andf 13. iV tV ^n^^ 1- 

5. I and |. 14. §, ^, and |. 

6. h h a°^ ih 15. f , ^\, and ^ 

7. A. tV and |. 16. f , ,^3^, jj, and |. 

8. 4, §, and ^%. 17. 1, ^ J, j, and ^^. 

9. I, Jrand/^. >18. f , J, ^, and ^V 
10. I, i and J. 19. T%> ifa; i a^d f • 



SECTION XXX. 



A. In order that fractions may be added or subtracted, 
they must be simple fractions, and have a common denomi- 
nator. Hence — 

Complex and compound fractions must be reduced to 
simple fractions, and simple fractions to a common denomi- 
nator, before they can be added or 8\ibtv^Q.t>Qi^. 
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31 
1. What is the sum of | of | + -r| + § + t\- 

Abbreviated Solution. | of | = |, and jf = I- 

Hence, the problem becomes | -{- | + I + 12- Selecting 
24 as the common denominator^ and reducing the fractions 
to twenty-fourths, as explained in Section XXIX., A, gives 

I + 1 + 1 + T^5 = ii + !5 + Af + ^1 = m 

2: What is the value of ^ — if of [| ? 

4> 
Abbreviated Solution. -| = |; i| of -}|= 3*3 ; 

^'? 41 

7 fi 21 IQ XX TTpnpp —^ 15 of 1 1 Jl 

5 T3 — 2? 24 — ii' -tieiice; g^i" 22 ^^ TH — 2?* 

3. Add the fractions in each of the examples under C, 
Section XXIX. 

4. Find the difference of the fractions in the second; 
third, fourth, and fifth examples under C, Section XXIX. 

5. In each example following the fifth under C, Section 
XXIX.; subtract the last fraction from the sum of the 
others. 

What is the value of — 

7. 2-i + 3^? 14. 5| +3|? 

8. 3|+4|? 15. 8|-3|? 

9. 7| + 2|? 16. 9| — 8g? 
10. H + li? 17. 4^ - 2|}? 

11. ^ + ^? 18. 54 + 21? 

12. 6| — 2|? 19. 7J — 4|? 
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What is the value of — 

20. 91 + 6^? 28. 4| + 6|-7^? 



21- i + l + l? 29. lofjf+lofi? 



22. i + i + V 30- H + iof/o? 



'J 
23. ? + il + f? 31. 1+^ + ^? 

24.A + T't, + l + i? 82. M + |! + ^? 

25. iof| + i? 33. fof|of|^ + |? 

26. I of W + y ? 34. 8^ + 3| + 7i? 

27. 3| + 8f-6.^3? 35. || + 4of|? 

B. 1. Kufus bought a slate for ^ of a dollar^ a writing- 
"book for ^ of a dollar, a geography for 3 of a dollar, and 
an atlas for -^^ of a dollar. What was the cost of the 
whole ? 

2. If Edward spends 1^ hours in studying history, 1| 
hours in studying geography, and 1| hours in studying 
grammar, how many hours does he spend in studying ? 

3. A man gave | of a pine-apple to Sarah, ^ of it to 
Jane, -p^ to Susan, -^ to Maria, and the rest to Emma. 
What part of it did he give to Emma ? 

4. I spent ^ of my money for land, r^^ of it for buildings, 
and put the rest at interest. What part of it did I put at 
interest ? 

5. I bought an umbrella for Sl|, and a pair of shoes for 
$2|. How much did both cost ? How much more did the 
shoes cost than the umbrella ? 

6. A farmer sold 6| tons of hay, and then had 8| tons 
left. How many tons had he at first ? 
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7. A man paid $2| for corn, $3/^ for wheat, and eDongb 
to make up ?10^ for rye. How much did he pay for 
rye? 

8. I bought I of a yard of silk velvet at 97 per yard, and 
I of a yard of satin at $6 per yard. What was the cost of 
the whole ? 

9. I gave 4 yards of cloth at $3| per yard, and the balance 
in money, for 4 yards of cloth at 85| per yard. How much 
money did I pay ? 

10. This morning I had 7 quarter-eagles, but I have since 
paid for 8 books at $1| each. How much money have I 
left? 

11. A farmer gathered 7^ bbl. of russets, IJ bbl. of 
greenings more than of russets, and 6| bbl. of baldwins 
less than of russets and greenings together. How many 
barrels of each kind did he gather ? How many of all ? 

12. Arthur has $4|, Kichard has i2j% less than 1^ 
times as much money as Arthur, and Edwin has | as much 
as Arthur and Richard together. How much money has 
Edwin ? 

13. After spending ^ and ^ of his money, George has 7 
dollars left. What part of his original money did he have 
left ? How many dollars did he have at first ? 

14. I of my' life has been spent in Boston, J of it has 
been spent in New York, and the rest, 7^ years, has been 
spent in Washington. What is my age ? 

16. A farmer has ^ of his sheep in one pasture, ^ of them 
in another, and the rest. 111 sheep, in another. How many 
sheep has he, and how many in each pasture ? 

16. f of a certain number plus j of that number, plus ^'j 
of that number, plus 9, equals the whole of the number. 
What is the number ? 

JZ If a drover sells I of his sheep to one man, and ^ of 
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them to another^ he will sell 6 more to the first man than to 
the second. How many sheep has he ? 

18. James says that 1 of his age exceeds J of it by 11 
years ; to which George replies, " Then you are only | as 
old as I am." What is the age of each boy ? 

19. 3^ times a certain number exceeds 2 times the num- 
ber by 4i. What is the number? 

20. If I could sell my cow for 13 dollars more than 3 
times what she cost me, I should receive $100 for her. How 
much did she cost me ? 

21. f of the trees in a certain orchard bear peaches, ^ 
bear cherries, | bear apples, and the rest bear pears. Now, 
if there are 7 more apple trees than peach trees, how many 
trees are there in the orchard, and how many of each 
kind? 

22. What number is that to which, if 2| be added, the 
sum will be 1| less than 3| times the number? 

23. What number is that to which, if its ^ and | part be 
added, the result will be 77 ? 

24. The difference between ^ of | of a certain number, 
and I of 1| times the same number equals the sum of 1| 
4- l^J. What is the number? 

25. If 21 + 3J -f 4| = I of a certain number, what 
is I of that number ? 

26. If I should receive as much money as I now have, 
and 1 as much more, I should have $40. How much money 
have I ? 

27. William's father gave him a certain sum, his mother 
gave him | as much as his father, and his uncle gave him 
10 cents more than his father and mother together, when 
he had 4 times as much as his father gave him. How many 
cents did each give him^ and how many did all ? 

10 
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SECTION XXXI. 

A. Tlie term per cent, as used in arithmetic, means the 
same as one hundredths. 

Illustration. 6 per cent = yg^ ; 7 per cent = jj^ ; 
I per cent means ^ of jj^, &c. 

From this it follows that 1 = 100 per cent, or that any- 
thing equals 100 per cent of itself. 

1. I = how many per cent ? 

Solution. Since 1 = 100 per cent, | must equal | of 
100 per cent, which is 66| per cent. 

How many per cent are equal — 



2. To ^ ? 


6. To 1 ? 


10. To 1 ? 


3. To^? 


7. To|? 


11. To ,»2 ? 


4. To^? 


8. To 1 ? 


12. To f ? 


6. To J ? 


9. To -f'g ? 


13. To ^ ? 



B. 1. What common fraction is equal to 6 per cent ? 

Answer. 6 per cent = yg^, which reduced to its lowest 
terms equals -^^. Hence, 6 per cent = ~^q. 

What common fraction is equal to — 

2. 5 per cent ? 8. 50 per cent ? 

3. 8 per cent? 9. 75 per cent? 

4. 12-1 per cent? 10. 33 J per cent? 
6. 66| per cent? 11. 40 per cent? 
6. 25 per cent? 12. 15 per cent? 

Z 20 per cent? 13, 1^| i^et cent ? 
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C. One per cent of 1 dollar or of 100 cents is 1 cent; 
hence, 1 per cent of any number of dollars is as many cents 
as there are dollars. 

Illustration. 1 per cent of $5 is 5 cents = $.05 ; 1 per cent , 
of $96 is 96 cents = $.96; 1 per cent of $728 is 728 cents = 
^7.28, &c. 

What is 1 per cent — 

1. Of %1 ? 3. Of «827 ? 5. Of $329 ? 

2. Of $26 ? 4. Of $594 ? 6. Of $764 ? 

D. One per cent of any number may be found by removing 
the decimal point two places to the left. 

1. What is 1 per cent of $327.56 ? 

Answer. 1 per cent of $327.66 is $3.2766, or 3 dollars, 
27 cents, 5j^ mills. 

What is 1 per cent — 

2. Of $837.95? 6. Of $224.16? 

3. Of $628.70? 6. Of $1784.97? 

4. Of $53.98 ? 7. Of $4258.63 ? 

E. 1. What is 7 per cent of $242 ? 

Solution. 1 per cent of $242 = $2.42, and 7 per cent 
of $242 must equal 7 times $2.42, which equal $16.94. 

What is— 

2. 3 per cent of $45 ? 6. 4 per cent of $328 ? 

3. ^ 9 per cent of $167 ? 6. 6 per cent of $83 ? 

4. 11 per cent of $321 ? 7. 8 per cent of $257 ? 

F. When the given per cent can be reduced to a more 
convenient vulgar fraction, by reducing it to its lowest terms, 
the following form is preferable. 
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1. What is 66| per cent of »714 ? 

Solution. Since 66| per cent = |, 66| per cent of 
$714 = f of 0714 = 8476. 

What is— 

2. 25 per cent of 884 ? 6. 14f per cent of $49 ? 

3. 12^ per cent of $5.76 ? 7. 11^ per cent of $18.54 ? 

4. 33-1 per cent of $4.74 ? 8. 40 per cent of $125 ? 
6. 20 per cent of $3.25 ? 9. 30 per cent of $670 ? 

G. 1. I bought a sleigh for $16.20; and paid a sum equal 
to 8 per cent of the cost for having it repaired. How much 
did I pay for having it repaired ? 

2. George received 9 per cent of $144, and William 
received 6 per cent of $216. Which received the most? 

3. A trader bought a lot of goods for $36, and sold them 
so as to gain 10 per cent of the cost. What was his gain, 
and for how much did he sell them ? 

4. I bought goods for $300, and sold them so as to gain 
15 per cent. What was my gain ? 

6. I gave $28.40 for a lot of goods, but lost 12^ per cent 
of their cost. How many dollars did I lose, and for how 
many dollars did 1 sell them ? 

6. Mr. Brown bought a horse for $150, and sold him at 
an advance, or gain, of 16 1 per cent. What was his gain ? 

7. I bought a carriage for $175, and, after paying 12 per 
cent of the cost for repairing it, I sold it for $225. Did I 
gain or lose, and how much ? 

H. 1. For how much must I sell goods costing $3.50 to 
gain 4 per cent ? 

Abbreviated Solution. I must sell them for $3.50 
+ 4 per cent of $3.50 = $3.50 + $.14 = $3.64. 
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2. For how much must I sell goods costing $7.25 to lose 
12 per cent ? 

Abbreviated Solution. I must sell them for $7.25 
— 12 per cent of $7.25 = $7.25 — $.87 = $6.38. 

For how much must I sell articles — 

3. Costing $72 to gain 7 per cent ? 

4. Costing $54 to lose 3 per cent ? 

5. Costing $7.32 to gain 10 per cent? 

6. Costing $5.94 to lose 10 per cent? 

7. Costing $6 to gain 18 per cent ? 

8. Costing $25 to lose 20 per cent ? 

9. Costing $4.20 to lose 16| per cent? 
10. Costing $5.40 to gain 66| per cent ? 

I. 1. What per cent shall I gain by selling goods costing 
$6 for $7? 

Solution. Since the goods cost $6 and were sold for 
$7 I shall gain $1, which, since the goods cost $6, is equal 
to J of the cost, or to 16| per cent of the cost. 

What per cent shall I gain or lose by selling goods 
costing — 

2. $8 for $9? 7. $2 for $2.50? 

3. $12 for $16 ? 8. $2.50 for $2 ? 

4. $16 for $22 ? 9. $5 for $7.50 ? 

5. $10 for $11 ? 10. 25 cents for 37^ cents ? 

6. $11 for $10 ? 11. 50 cents for 62^ cents ? 

J. 1. What is the cost of goods on which 1 gain 12 cents 
by gaining 15 per cent? 

Partial Solution. 15 per cent or J^^ = ^^ ; hence, 
10* H 



114 colburn's intellectual arithmetic. 

12 cents equals ^ of the cost. If 12 cents = -^ of tlie 
cost, 30 0^ ^^^ ^^^^ must equal, &c. 

What is the cost of goods on which I — 

2. Gain $15 by gaining 12^ per cent? 

3. Gain $2.50 by gaining 20 per cent? 

4. Gain $1.25 by gaining 16 per cent? 

5. Lose $12 by losing 16 per cent? 

6. Lose $48 by losing 75 per cent ? 

7. Lose $3.17 by losing 33 j per cent? 

K. 1. What is the cost of goods on which 1 gain 16 per 
cent by selling for $1.45 ? 

Solution. Since I gain 16 per cent or t^^ of the cost, 
I must sell for II -f- ^^ =:: || of the cost, and as I sell for 
$1.45 it follows that $1.45 is |f of the cost. Hence, ^'^ 
of the cost must be j?^ of $1.45, which is $.05, and || ot 
the cost must be 25 times $.05 = $1.25. Hence, the cost 
of goods on which, &c. 

2. What is the cost of goods on which I lose 10 per cent 
by selling for $3.60 ? 

Partial Solution. Since I lose 10 per cent or ^j^ of 
the cost, I must sell for ig — J^ == ^^ of the cost, and as 
I sell for $3.60 it follows that $3.60 is ^ of the cost. 
Hence, j^ of the cost must be, &c. 

What is the cost of goods on which I — 

8. Gain 33^ per cent by selling for $28 ? 

4. Gain 25 per cent by selling for $12.50 ? 

5. Lose 20 per cent by selling for $56 ? 

6. Lose 12^ per cent by selling for $8.40 ? 

7. Gain 8 per cent by selling for $1.62 ? 

8. Lose 5 per cent by selling for $1.33 ? 
A Gain 16 per cent by selling for $87? 
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L. 1. What per cent of the selling price shall I gain if 
I gain 24 per cent of the cost ? 

Solution. If I gain 24 per cent of the cost I shall 
sell for 124 per cent of the cost, and the gain, 24 per cent 
of the cost, must equal j^^^ == ^\ = 19|i, per cent of the 
selling price. Hence, 1 snail gain 19^ } per cent of the 
Belling price, if I gain 24 per cent of the cost. 

What per cent of the selling price shall I — 

2. Gain if I gain 20 per cent of the cost ? 
8. Gain if I gain 35 per cent of the cost ? 

4. Gain if I gain 10 per cent of the cost? 

5. Lose if I lose 10 per cent of the cost ? 

6. Lose if I lose 50 per cent of the cost ? 

7. Lose if I lose 30 per cent of the cost ? 

8. Gain if I gain 14§ per cent of the cost ? 

9. Gain if I gain 11^ per cent of the cost? 

10. I lost 25 per cent of the cost of a horse by selling 
him for $120. What per cent of his cost did I receive ? 
How many dollars did he cost me ? How many dollars did 
I lose ? 

11. I gained 16| per cent of the cost of a horse by sell- 
ing him for $140. What was his cost, and how many dol- 
lars did I gain 7 

12. By selling some cloth at 24 cents per yard, I should 
gain 15 per cent less than I should by selling it at 27 cents 
per yard. What was its cost ? J ^ - ^ j— 7. ^ c.6» 

13. By selling cloth at 121 cents per yard, I gain 25 per 
cent. For how much should I sell it to gain 50 per cent ?| o . 

. l"^; By selling a lot of goods for $84, I shall gain 8 per 
cen^ more than I should lose by selling them for $72. 
What was their cost ? 
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SECTION XXXIL 

A. The money which men charge for their services in 
buying or selling goods for others, is called Commission^ 
and is usually a certain per cent of the cost of the goods 
bought; and of the money received for those sold. 

1. Mr. Clarke sold a lot of goods for Mr. Davis for $500, 
at a commission of 8 per cent. What did his commission 
•mount to, and how much money would be left for Mr. 
Davis ? 

Suggestion. There would be left for Mr. Davis $500 
minus Mr. Clarke's commission of 3 per cent of $500. 

2. I sold a lot of goods for $250, at a commission of 4 
per cent. What did my commission amount to, and what 
would be left for the owner of the goods ? 

3. A commission merchant sold 85 barrels of flour, at $8 
per barrel, receiving a commission of 2 per cent. What 
was his commission, and what should he pay the owner of 
the goods ? 

4. I bought $360 worth of cloth for Mr. Arnold, charging 
him a commission of 2 per cent. What was my commis- 
sion, and what ought Mr. Arnold to pay me for the cloth 
and my commission ? 

Suggestion. Mr. Arnold ought to pay me $360 plus 
my commission of 2 per cent, of $360. 

5. George bought a jack-knife for James for 75 cents, 
charging a commission of 8 per cent. How much ought 

James to pay for the knife and George's commission ? 
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6. Mr. Greene bought a lot of shoes for Mr. Gardner, for 
which he paid $120, and charged 8^ per cent commission. 
What ought Mr. Gardner to pay for the shoes and Mr. 
Greene's commission ? 

7. What is the cost of goods, if $93 is sufficient to pay 
the cost and a commission of 8| per cent ? 

Solution. Since $93 includes the cost and the commis- 
sion of 3^ per cent of the cost, it must equal 103^ per 
cent = I J- of the cost. The cost must equal |^ of $93, 
= $90, and the commission must equal ^j of $93 = $3. 

Proof. 8} per cent of $90 = $8, and the sum of $90 + $3 
= $93 = the sum given as the cost and commission. 

t 

8. What is the cost of goods, if $78 will just pay the 
cost and commission of 4 per cent ? 

9. What is the cost of goods, if $9.27 will pay the cost 
and commission of 3 per cent ? 

10. What is the cost of goods, if $14.70 will pay the cost 
and commission of 5 per cent ? 

11. For what were goods sold at a commission of 6 per 
cent, when $14.10 was returned to the owner ? 

Solution. Since $14.10 = the difference between the 
selling price of the goods and the commission of 6 per cent 
or ^ of the cost, it must equal |5 of the sum for which 
they were sold. Hence, they were sold for |§ of $14.10 
= $15. 

12. For what must goods be sold at a commission of 5 
per cent, in order that $133 may be returned to the owner? | 

13. For what must goods be sold at a commission of 2 per 
cent, in order that $54.30 may be returned to the owner? 

14. For what must goods be sold at a commission of 2^ 
per cent, in order that $3.51 may be returned to the owner ? 



118 colburn's intellectual arithmetic. * 

15. I bought cloth at 25 cents per yard, and sent it to a 
commission merchant, who sold it at an advance of 40 per 
cent on its cost, and charged me a commission of 10 per 
cent on the sale. For what did he sell the cloth per yard ? 
What was his commission ? What was my net gain on the 
cloth ? 

16. I bought a lot of goods for $168, and sent them to a 
commission merchant, who sold them at an advance of 25 
per cent, charging a commission of 3 per cent on the sale. 
What was his commission, and what was my net gain ? 

17. I bought a lot of goods for $100. A commission 
merchant sold them for me at 25 per cent less than cost, 
charging a commission of 4 per cent. How much was his 
commission ? What was my total loss on the goods 7 



SECTION XXXIII. 

A. 1. If I should have the use of another man's horse 
for a day, or a week, I ought to pay for it ; or if I should 
occupy a house or a store belonging to another, I ought to 
pay rent for the use of it. In like manner, if I should 
borrow a sum of money, I ought to pay for the use of it. 

2. Money thus paid for the use of money, is called 
Interest. 

3. The money lent or used is called the Principal, and 
the principal and interest together, form the amount. 

Illustrations. If I should pay $3 for the privilege of using 
$100 for six months, the $3 would be the interest of the $100 for 
6 months ; the $100 would be the principal, and $100 + $3, or 
SJOS, would be the amount. 
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4. The interest is usually a certain per cent of the prin- 
cipal for each year it is used. This per cent is called the 
Kate pee cent, or simply the Rate. 

Illustbation. If a man is to pay a sum equal to fS^j of the 
principal for each year he uses it, the rate is 6 per cent. 

5. In computing interest, a month is reckoned at 80 days. 

B. 1. What is the interest of $8 for 2 years 9 mo.^ at 4 
per cent ? 

Solution. At 4 per cent per year, the interest for 2 
yr. 9 mo., or 2| years, must be 2| times 4 per cent, or 11 
per cent of the principal. 11 per cent, of $8 = 11 times 
8 cents = 88 cents, or $.88 = the answer. 

What is the interest — 

2. Of $7 for 2 yr., at 6 per cent? 
8. Of 89 for 3 yr., at 6 per cent ? 
4. Of US for 6 mo., at 6 per cent? 
6. Of $243 for 4 mo., at 6 per cent ? 

6. Of $43.21 for 1 yr. 10 mo. at 6 per cent? 

7. Of $52.30 for 2 yr. 6 mo., at 4 per cent? 

8. Of $132 for 1 yr., at 7 per cent ? 

9. Of $937 for 8 mo., at 6 per cent? 

10. Of $42.73 for 2 yr., at 4^ per cent? 

11. Of $23.17 for 1 mo., at 6 per cent? 

12. Of $24.36 for 9 mo., at 8 per cent? 

13. Of $53.27 for 1 yr. 4 mo., at 6 per cent? 

0. Interest is more frequently leckoned at 6 per cent 
per year, than at any other rate. Hence, in all the follow- 
ing examples and explanations, interest should be reckoned 
at 6 per cent,, unless otherwise stated. 

2 months being ^ of a year, interest for 2 months at 6 
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per cent must equal J of 6 per cent, or 1 per cent of tlie 
principal. ^ " 

At 6 per cent per year, what is the interest for 2 montlis 
of— 

1. $37? 4. «657? 7. $85.75? 

2. $58? 5. $938? 8. $123.79? 
8. $49? 6. $8238? 9. $437.28? 

D. At 6 per cent interest for 2 months being 1 per cent 
of the principal, interest for 100 times 2 months, or 200 
months, or 16 years 8 months, must be 100 per cent of the 
principal, which is the principal itself. 

From this we compute the following table : — 

At 6 per cent per year, interest for — 

200 mo., or 16 yr. 8 mo., or 6000 days = principal. 

^ of 200 mo., or 100 mo., or 8 yr. 4 mo. = ^ of prin. 

I of 200 mo., or 66| mo., or 5 yr. 6 mo. 20 da. = ^ of 
prin. 

J of 200 mo., or 50 mo., or 4 yr. 2 mo. = ^ of prin. 

^ of 200 mo., or 40 mo., or 3 yr. 4 mo. = ^ of prin. 

J of 200 mo , or 33| mo., or 2 yr. 9 mo. 10 da. = J of 
prin. 

I of 200 mo., or 25 mo., or 2 yr. 1 mo. = ^ of prin. 

•fjj of 200 mo., or 20 mo., or 1 yr. 8 mo. = y^^ of prin. 

Jj of 200 mo., or 16| mo., or 1 yr. 4 mo. 20 da. = ^^ 
of prin. 

j\ of 200 mo., or 13^ mo., or 1 yr. 1 mo. 10 da. == j^^ 
of prin. 

y^g of 200 mo., or 12^ mo., or 1 yr. 15 da. = j\ of prin. 

1. What is the interest of $60 for each time mentioned 
in the table ? 

Answer, The interest of $60 for 200 mo., or 16 yr. 8 
jBo. = 960; for 100 mo., er 8 yr. 4 mo. = ^ of %^Q = 
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$30 ; for 66f mo., or 5 yr. 6 mo. 20 da. = ^ of J60 == 
= $20, &c., &o. 

2. What is the interest of $86 for each time mentioned 
in the table? Of $48.72? 

E. What is the interest of — 

1. $40 for 100 mo. ? 11. $64 for 4 yr. 2 mo. 7 

2. $48 for 12^ mo. ? 12. $24.60 for 5 yr. 6 mo. 20 da. ? 
8. $66 for 16| mo.? 13. $16.64 for 1 yr. 15 da.? 

4. $24.36 for 66| mo.? 14. $25.75 for 3 yr. 4 mo.? 

5. $16.98 for 25 mo.? 15. $44.36 for 1 yr. 8 mo.? 

6. $84.60 for 20 mo. ? 16. $16.24 for 8 yr. 4 mo.? 

7. $42 for 50 mo. ? 17. $44 for 2 yr. 1 mo. ? 

8. $37 for 40 mo. ? 18. $60.45 for 1 yr. 1 mo. 10 da. ? 

9. $54.72 for 33^ mo.? 19. $43.78 for 16 yr. 8 mo.? 
10. $75.15 for 13| mo. ? 20. $75 for 2 yr. 9 mo. 10 da. ? 

F. At 6 per cent, the interest for 20 mo., or 1 yr. 8 mo., 
or 600 days, being -j^^ of the principal, may be found by 
removing the decimal point 1 place to the left, and is as 
many dimes as there are dollars in the principal. 

Hence, at 6 per cent per year interest for — 

^ of 20 mo., or 10 mo., or 300 da. = | of y^^ of principal. 
1 of 20 mo., or 6 mo. 20 da., or 200 da. = -] of J^ of prin. 
1 of 20 mo., or 5 mo., or 150 da. = ^ of J^ of prin. 
^ of 20 mo., or 4 mo., or 120 da. = | of j>q of prin. 
J of 20 mo., or 3 mo. 10 da., or 100 da. = J of J^ of prin. 
I of 20 mo., or 2 mo. 15 da., or 75 da. = ^ of Jg of prin. 
J^ of 20 mo., or 1 mo. 20 da., or 50 da. = j^^ of J^ of prin. 
Jg of 20 mo., or 1 mo. 10 da., or 40 da. = j\ of y"^ of prin. 

L What is the interest of $24 for each time mentioned 
in the table ? 
11 



122 colburn's intellectual arithmetic. 

Answer. The interest of $24 for 10 mo., or 300 da. 
== A of 82.40 = $1.20; for 6| mo., or 6 mo. 20 da., or 
200*da. =:: I of $2.40 = $.80, &c. 

2. What is the interest of $120 for each time mentioned 
in the table ? Of $7.60 ? Of $4.86 ? 

What is the interest of — 

8. $72 for 2i mo. ? 10. $483.60 for 50 da. ? 

4. $60 for il mo. ? 11. $27 for 5 mo. ? 

6. $486 fof If mo. ? 12. $7.50 for 75 da. ? 

6. $15 for 10 mo. ? 13. $74.10 for 3 mo. 10 da. ? 

7. $2.40 for 6f mo. ? 14. $55 for 1 mo. 10 da. ? 

8. $64.50 for 120 da. ? 16. $1.86 for 200 da. ? 

9. $36.60 for 100 da.? 16. $54.20 for 4 mo.? 

G. At 6 per cent the interest for 2 months, or 60 days, 
being y J^ of the principal, it follows that the interest for — 

^ of 2 mo., or 1 mo., or 30 da. = l of j J^^ of the principal. 

I of 2 mo., or 20 da. = | of y J^ of the prin. 

I of 2 mo., or 15 da. = J of j-J-^ of the prin. 

|- of 2 mo., or 12 da. = 5 of j J^ of the prin. 

J of 2 mo., or 10 da. = J of y J^ of the prin. 

y^ of.2 mo., or 6 da. = J^ of -j J^ or y^^^ of the prin. 

-,'^ of 2 mo., or 5 da. = y\j of y J^ of the prin. 

^ of 6 da., or 3 da. = * of y^^^^ of the prin. 

^ of 6 da., or 2 da. = | of y^^^^ of the prin. 

J of 6 da., or 1 da. = J of j^q^ of the prin. 

1. What is the interest of $432 for each time mentioned 
in the table ? 

Solution. The interest of $432 for 2 mo., or 60 da., is 
$4.32; for 1 mo., or 30 da., is J^ of $4.32, which is $2.16, 
&c., &c., * * * for 6 days, is 1.432; for 3 days, is ^ of 
^-dr^4 which 18 9.216, &c., &c. 
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2. What is the interest of $360 for each time mentioned 
in the table? Of $60.30? 

What is the interest of — 

3. $42 for 20 da. ? 8. $192 for 5 da. ? 

4. $36.24 for 15 da. ? 9. $43.50 for 12 da. T 
6. $48 for 10 da. ? 10. $86.37 for 30 da. ? 

6. $89 for 6 da. ? 11. $228 for 1 da. ? 

7. $174 for 3 da. ? 12. $234 for 2 da> ? 

H. The foregoing principles furnish short and expeditious 
methods of computing interest for any time whatever. 

1. What is the interest of $72.60 for 8 mo. 20 da. ? 

First Solution. 8 mo. 20 da. = 6 mo. 20-da. -f- 2 
mo. The interest of $72.60 for 6 mo. 20 da. = ^ of $7.26 
= 92.42, and the interest for 2 mo. = $.726^ which, added 
to $2.42 = $3 146 = Ans. 

Second Solution. 8 mo. 20 da. = 10 mo. — 1 mo. 
10 da. The interest of $72.60 for 10 mo. = ^ of $7.26 = 
$3.63, and the interest for 1 mo. 10 da. = J^ of $7.26 = 
$.484, which, subtracted from $3 63 = $3,146 = Ans. 

Third Solution. 8 mo. 20 da. = 8 mo. + 20 da. 
The interest of $72.60 for 8 mo. or 4 times 2 mo. == 4 per 
cent of $72.60 = $2,904, and the interest for 20 da. = { 
of $.726 = $.242, which, added to $2,904 = $3,146 = 
Ans. 

The work can be written as follows : — 

FiBST Solution. Second Solution. 

$72.60 =prin. $72.60 = prin. 

2.42 = int. 6 mo. 20 da. 8.63 = int. 10 mo. 

.726 == int. 2 mo. .484 = int. 1 mo. 10 da. 



$3,146 = int. 8 mo. 20 da. $3,146 == int. 8 mo. 20 da. 

Note. The form for writing the third solution would be similar 
to the above forms. 
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What is the interest of — 

2. $90 for 3 mo. 16 da. ? 
8. $128 for 22 mo. 15 da. ? 

4. $64 for 2 mo. 10 da. ? 

5. $32 for 5 mo. 15 da. ? 

6. $120.90 for 3 mo. 20 da. ? 

7. $88.24 for 5 mo. 6 da. ? 

8. $72.96 for 1 mo. 26 da. ? 

9. $500 for 9 mo. 24 da. ? 
10, $1000 for 3 mo. 29 da. ? 



11. $64.24 for 7 mo. 15 da. ? 

12. $150 for 35 mo. 10 da. ? 

13. $184 for 2 yr. 3 mo. ? 

14. $96 for 52 mo. 15 da. ? 
16. $186.60 for 7 mo. ? 

16. $28.16 for 2 yr. 6 mo. ? 

17. $384 for 19 mo. 27 da. ? 

18. $30.24 for 6 mo. 17 da. ? 
la $450.36 for 3 mo. 15 da. ? 



I. Business men often use such methods as the following 
in connection with those already explained : — 

At 6 per cent per year the interest of $2 for 1 month is 
1 cent. Tlence, at 6 per cent — 

The interest of $2 is 1 cent per month. 
The interest of $20 is 1 dime per month. 
The interest of $200 is 1 dollar per month. 



1. What is the interest of 
times ? 

2. 3mo ? 
8. 9 mo. ? 
4. 15 mo. ? 



for each of the following 



6. 2 yr. 3 mo. ? 8. 15J mo. ? 

6. 1 yr. 6 mo. ? 9. 4 mo. 10 da. ? 

7. 2 yr. 1 J mo. ? 10. 2 yr. 7 mo. ? 



What is the interest for each of the above times of — 



11. $1? 

12. $6? 
IS. $8? 
14. $20? 



15. $5? 

16. $10? 

17. $200? 

18. $50? 



19. $500? 

20. $14? 

21. $80? 

22. $800? 



J. At 6 per cent per year — 

The interest of $6 is 1 mill per day. 
The interest of $60 is 1 cent per day. 
The interest of $600 is 1 dime per day. 
The interest of $6000 is 1 dollar iper day. 
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What is the interest of $6 for each of the following times ? 

1. 8 da. ? 4. 1 mo. 8 da., or 33 da. ? 7. 8 mo. 6 da. ? 

2. 7 da. ? 5. 1 mo. 17 da. ? 8. 5 mo. 12 da. ? 
8. 19 da. ? 6. 2 mo. 25 da. ? 9. 4 mo. 9 da. ? 

What is the interest for each of the ahove times of — 

10. $60? 14. $600? 18. $6000? 

11. $30? 16. $300? 19. $1000? 

12. $20? 16. $150? 20. $1500? 
18. $120? 17. $1800? 21. $500? 

K. 1. What principal will gain $3.60 in 1 yr. 9 mo. 10 
da,, at 9 per cent ? 

Solution. At 9 per cent per year, interest for 1 yr. 9 
mo. 10 da. or 1| yr. = 16 per cent, or ^-^ of the principal. 
Hence, $3.60 = -^^ of the required principal, and the re- 
quired principal = ^^ of $3.60 = $22.50. 

What principal will gain — 

2. $13 in 1 yr. 8 mo., at 4 pei cent? 
8. $24 in 1 yr. 6 mo., at 5 per cent? 
4. $49 in 2 yr. 4 mo., at 3 per cent ? ^ _ 
6. $1.80 in 2 yr., at 7 J per cent? 

6. $81 in 9 mo., at 6 per cent? 

7. $72 in 2 yr. 4 mo. 24 da., at 5 per cent? 

8. $15 in 16 mo. 20 da., at 6 per cent? 

9. $71 in 25 mo., at 6 per cent? 
10. $5 in 3 J mo., at 6 per cent? 

L. 1. What principal will amount to $54 in 1 yr. 4 mo., 
at 6 per cent ? 

Abbreviated Solution. At 6 per cent per year, inte- 
rest for 1 yr. 4 mo. = 8 per cent = ^^ of the principal. 
Hence, the amount must equal \-^^ times the principal = |J 
of the principal, and the principal must equal §f of the 
amount. Hence, If of $54 = $50 = the principal re- 
quired. 
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« 

What principal will amount to — 

2. $68 in 2 yr. 9 mo. 10 da., at 6 per cent? 

8. $88 in 1 yr. 8 mo., at 6 per cent? 

4. $8.10 in 2 yr. 6 mo., at 5 per cent? 

5. $168 in 3 yr., at 4 per cent? 

6. $57.67 in 4 yr., at 3i per cent? 

7. $144 in 2 yr. 1 mo , at 6 per cent? 

8. $72.36 in 3 yr. 4 mo., at 6 per cent? 

9. $2.21 in 1 yr. 6 mo., at 7 per cent? 
lOi $50 in 4 yr., at 6 J per cent ? 

11. $9.32 in 5 yr. 6 mo. 20 da., at 6 per cent? 



SECTION XXXIV. 

A. 1. A and B traded in company. A put in $60^ and 
B put in ?40. They gained 875. What was each man's 
just share ? 

Partial Solution. Both together put in $100, of 
which A's $60 was |, and B's $40 was ^. Hence, A 
should have | of the gain, and B should have | of it. 

A and B trade in company. How many dollars will each 
man gain or lose, if, when A puts in — 

2. $18 and B $54, they gain $36 ? 

3. $15 and B $25, they gain $72 ? 

4. ^ $18 and B $36, they lose $15 ? 

5. $41 and B $6, they gain $4.20? 

6. $6i and B $2-^\, they lose $2.40 ? 

7. $1 and B $^, they gain $1.05? 

8. $j% and B $f, they lose $1.00? 

9. $4-1 and B $10J , they gain $5.00 ? 

10. $3 as often as B puts in $7, they gain $42 ? 
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Partial Solution. For every JIO put in by both, A 
puts in ?3 and B puts in $7. Hence, A puts in ^^ of the 
atock and should have j\ of the gain, and B puts in i^^ of 
the stock and should have -fj^ of the gain. 

A and B trade in company. How many dollars will each 
gain or lose, if, when A puts in — 

11. $4 as often as B puts in $5, they gain $40 ? 

12. $^ as often as B puts in $|, they gain $42 ? « 

13. 82J as often as B puts in $1|, they lose $100 ? 

14. I as much as B, they gain $17 ? 

Partial Solution. Since A puts in | as much as B, 
both must put in 1|, or | times as much as B. Hence, A 
must put in | of the whole stocky and B must put in | of it. 

A and B trade in company. How many dollars will each 
gain or lose, if, when A puts in — 

15. I as much as B, they lose $50 ? 

16. 4 as much as B, they gain $30 ? 

17. 3 times as much as B, they lose $1000 ? 

18. 2^ times as much as B, they gain $13 ? 

19. I of the stock B, gains $5 more than A ? 

Partial Solution. Since A puts in | of the stock, B 
must put in | of it, or ^ of it more than A. Hence, he 
must have ^ of the gain more than A, or $5 = ^ of the 
gain of both. 

A and B trade in company. How many dollars will each 
gain, if, when A puts in — 

20. § of the stock, B gains $12 more than A ? 

21. y\ of the stock, B gains $25 less than A ? 

22. I of the stock, B loses $13 more than A ? 

23. /tj of the stock, B receives $6 more than ^ the gain? 

24. I of the stock, B has $4 more than ^ of the ^ain ? 
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B. A, B, and C trade in company. How many dollars 
will each gain or lose, if, when A puts in — 

1. $3, B $4, and C $2, they gain $28 ? 

2. $1, B »2, and C $3, they gain $75 ? 
8. $6, B $3, and C $15, they gain $80 ? 
4. $1, B $^, and $|, they gain $1.17 ? 

6. $2|, B $4^, and C $1J, they lose $1.44? 

6. ^ as much as B, or | as much as C, they gain $72 ? 

Partial Solution. Since A puts in ^ as much as B, 
or I as much as A, B puts in twice as much as A, and C 
puts in I or 1-^ times as much as A. Hence, all put in 
1 + 2 -J- 1^ =4^ times as much as A, and A should 

have — = 5 of the gain, B should have — = 4 of the 

, H .11 H 

gain, and C should have jj == | of the gain. 

A, B, and C trade in company. How many dollars will 
each gain or lose, if, when A puts in — 

7. I as much as B, or | as much as C, they gain $74 ? 

8. I as much as B, or | as much as C, they lose $45 ? 

9. As much as B, or twice as much as C, they lose $2 ? 

10. As much as B, or 1^ times as much as 0, they gain 
$7.70? 

11. $4, B $2, and C $6, A gains $1 more than B ? 

12. $100, B $150, and C $250, C gains $96 more than A? 

13. $10, B $9, and C $6, A gains $10 less than B and C 
together ? 

14. § of the stock, and B puts in twice as much as C, 
they gain $420 ? 

Partial Solution. Since A puts in ^ of the stock, B 
and C together must put in the remaining ^ of it. Again, 
since B puts in twice as much as C, both must put in 3 
^jwes as much as C, or C must put in J and B | of what 
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both put in. It follows, then, that B must put in | of f 
= ^J of the whole stock, and that C must put in 4 of | 
= ^ of the whole stock. Hence; A will have §, B -^J, 
and 2^3" of the gain. 

A, B, and C trade in company. How many dollars will 
each gain or lose, if, when A puts in — 

15. ^ of the stock, and B puts in 3 times as much as C, 
they gain $720 ? 

16. ^^0 of the stock, and B puts in ^ as much as C, they 
gain $540 ? 

17. j\ of the stock, and B puts in | as much as C, they 
lose $143 ? 

18. I of the stock, and B puts in 1| times as much as C, 
they lose $136? 

19. I of the stock, and B puts in | as much as C, they 
gain $72 ? 

20. I of the stock, and B puts in | of the remainder, G 
gains $48 ? 

21. ^^ of the stock, and B puts in | as much as C, B 
gains $30 ? 

22. j^0 of the stock, and C puts in \X times as much as 
A, B gains $100 ? 

23. I as much as B and C together, and B puts in ^ as 
much as C, they gain $100 ? 

24. I as much as B and together, and B puts in 1 
times as much as 0, they gain $189 ? 

C. The foregoing problems and solutions are based on the 
supposition that the stock of all the partners has been in 
trade for the same length of time. If, however, the stocks 
are invested for unequal times, the gain or loss should be 
shared among the partners in proportion to what the use or 

I 
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interest of their several stocks is worth, for the time they 
have been invested. 

1. A, B, and C traded in company. A paid in ?5 for 
4 mo., B J3 for 5 mo., and C H for 4^ mo. They 
gained $159. How many dollars was each person's just 
share ? 

Partial Solution. The use of A's ?5 for 4 mo. was 
worth as much as the use of $1 for 5 times 4 mo. or for 20 
mo. The use of B's $3 for 5 mo. was worth as much as 
the use of $1 for 3 times 5 mo. or for 15 mo. The use of 
C's $4 for 4i mo. Was worth as much as the use of $1 for 4 
times 4^ mo. or for 18 mo. Hence, the use of the entire 
stock for the time it Was in trade was worth as much as the 
use of $1 for 20 mo. + 15 mo. -(- 18 mo., or for 53 mo., 
and A should have |g, B Jf , and C |f of the gain. 

2. A, B, and C traded in company. A put in $9 for 6 
mo., B $8 for 7 mo., and C $10 for 9 mo. They gained 
8100. What was each man's share ? 

3. A, B, and C traded in company. A put in $7 for 9 
mo., B ?8 for 8 mo., and C $10 for 9| mo. They gained 
$45. What was each man's share ? 

4. X, Y, and Z hired a pasture for $53. A put in 20 
flheep for 9 weeks, Y put in 15 sheep for 10 weeks, and Z 
put in 25 sheep for 8 weeks. How many dollars ought 
each to pay ? 

6. James, George, and Edward together did a piece of 
work for which they received $75. James worked 10 hours 
per day for 4 days, and 9 hours per day for 6 days. George 
worked 8 hours per day for 2 days, 11 hours per day for 3 
days, and 9 hours per day for 5 days. Edward worked 9 J 
hours per day for 6 days, and 9^ hours per day for 4 days. 
How many dollars did each receive ? 

6. Joseph and John traded in company. Joseph put in 
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I as much money as John, but kept it in only | as long. If 
they gained $51, how many dollars did each gain ? 

Partial Solution. The use of | of John's money for 
I as long a time as John's was invested, must be worth ^ 
of I = I as much as the use of John's money for the time 
it was in trade. Hence, the use of the entire stock of 
both was worth 1| = y as much as the use of John's 
stock ; and John will have /^ and Joseph will have ^^ of 
the gaiu. 

7. Francis and Thomas traded in company. Francis put 
in only | as much money as Thomas, but he kept it in trade 
^ as long. If they gained $91, what was each partner's 
share of the gain ? 

8. A and B traded in company. A put in 2| times as 
much money as B, but kept it in trade only | as long. They 
lost $500. What was each man's loss ? 



■♦— 



SECTION XXXV. 

Note. The solutions of this section are designed to illustrate 
a few of the many methods which may be used to abbreviate 
numerical work. The careful student can discover abbreviated 
processes in nearly all classes of problems. 

A. 1. How many acres are there in a road 37 miles long 
and 4 rods wide ? 

Solution. A road 1 mile, or 320 rods, long and 1 rod 
wide contains 820 sq. rd. = 2 acres. Hence, for every 
mile in length, a road 1 rod wide will contain 2 acres, and 
a road 4 rods wide will contain 4 times 2 acres == 8 acres. 
It follows, then, that a road 37 miles long and 4 rods wide 
must contain 37 times 8 acres = 296 acres. 
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How many acres are there in a road — 

2. 24 miles long and 3 rods wide ? 

3. 53 miles long and 3^ rods wide ? 

4. 31^ miles long and 4 rods wide ? 
6. 63 miles long and 3^ rods wide ? 

6. 76 miles long and 2| rods wide ? 

7. 96 miles long and 3| rods wide ? 

B. 1. How many acres are there in a field 25 rods long 
and 20 rods wide ? 

Solution. A field 1 rod long and 20 rods wide would 
contain 20 sq. rd. = i of an acre. Hence, a field 25 rods 
long and 20 rods wide will contain ^^ of an acre = 3^ 
acres. 

How many acres are there in a field — 

2. 40 rods long and 35 rods wide? 

3. 35 rods long and 32 rods wide? 

4. 80 rods long and 63 rods wide ? 
6. 43 rods long and 16 rods wide ? 

6. 160 rods long and 153 rods wide? 

7. 75 rods long and 64 rods wide ? 

8. 92 rods long and 78 rods wide? 

Suggestion. Since 78 = 2 less than 80, a field 92 
rods long and 78 rods wide will contain twice 92 sq. rd. less 
than a field 92 rods long and 80 rods wide. 

How many acres are there in a field — 

9. 159 rods long and 94 rods wide ? 

10. 38 rods long and 21 rods wide ? 

11. 82 rods long and 63 rods wide ? 

12. 79 rods long and 73 rods wide ? 

13. 53 rods long and 319 rods wide? 

CI L How many shingles will he required to cover a 
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surface 17 ft. long and 9 ft. wide, if each shingle covers a 
space 6 inches long and 4 inches wide ? 

Suggestion. Each shingle being J ft. long and I ft. 
wide will cover* i of ^ = J of a sq. ft. Hence, there will 
be 6 shingles for every sq. ft. of surface. 

K one shingle covers a space 6 inches long and 4 inches 
wide, how many shingles will be required to cover a sur- 
face — 

2. 23 ft. long and 20 ft. wide ? 

8. 24 ft. long and 21 ft. wide? 

4. 19 ft. long and 13 ft. wide ? 

5. What would be the answers to the last three questions, 
if each shingle should cover a space 6 inches long by 3 wide? 
8 inches long by 6 inches wide ? 

D. 1, How many square yards are there in a surface 21 
ft. long and 17 ft. wide ? 

Partial Solution. A surface 21 ft. long and 1 ft. 
wide would contain 21 sq. ft. = 2^ sq. yd. Hence, a sur- 
face 21 ft. long and 17 ft. wide must contain 17 times 2j 
sq. yd. 

How many square yards are there in a surface — 

2. 18 ft. long and 13 ft. wide ? 

8. 64 ft. long and 43 ft. wide ? 

4. 39 ft. long and 30 ft. wide ? 

5. 33 ft. long and 8 ft. wide ? 

6. 63 ft. long and 47 ft. wide ? 

E. 1. How many cords of wood are there in a pile 48 ft. 
long, 4 ft. wide, and 6 ft. high ? 

First Solution. A pile of wood 4 ft. wide, 6 ft. high, 
and 1 ft. long, would contain 24 cu. ft. = ^^^ of a cord. 
12 



134 colburn's intellectual arithmetic. 

Hence, a pile 48 ft. long contains 48 times |*g of a cord, = 
9 cords. 

Second Solution. A pile of wood 48 ft. long, 1 ft. 
wide, and 1 ft. high contains 48 cubic feet ~ | of a cord. 
Hence, a pile 48 ft. long 4 ft. wide and 1 ft. high contains 
4 times | of a cord = 1^ cords; and a pile 48 ft. long 4 ft. 
wide and 6 ft. high contains 6 times 1^ cords = 9 cords. 

How many cords of wood are there in a pile — 

2. 67 ft. long, 4 ft. wide, and 8 ft. high ? 

3. 32 ft. long, 4 ft. wide, and 4 ft. high ? 

4. 128 ft. long, 4 ft. wide, and 3 ft. high ? 

5. 64 ft. long, 16 ft. wide, and 4 ft. high ? 

6. 96 ft. long, 4 ft. wide, and 7 ft. high ? 

F. 1. What will 32 books cost at 48 cents each ? 

Solution. Since 48 cents = 2 cents less than ^ of a 
dollar, 32 books at 48 cents each will cost 32 times 2 cents 
less than 32 half dollars = $16 — $.64 = $15.36. 

What will— 

2. 23 caps cost, at 99 cents each ? 

3. 59 books cost, at 98 cents each ? 

4. 84 knives cost, at 24 cents each ? 

5. 12 razors cost, at 73 cents each ? 

6. 75 shawls cost, at $1.36 each ? 

Solution. 75 shawls at 1 cent each will cost 75 cents 
= I of a dollar. Hence, at 136 cents each thej will cost 
136 times | of a dollar = $102. 

How much will — 

7. 50 articles cost, at $4.28 each? 

8. 25 articles cost, at $2.72 each? 

9. 33| articles cost, at $9.53 each? 
iA 12^ articles cost, at $5.44 each ? 
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SECTIOir ZZXYI. 

Note. Exercises like the following will be found yery inte- 
resting to a class, and very practical. 

A. 1. What are the coins of the United States? See 
Section IX., A. 

2. If you should have coins of each kind coined in the 
United States, and should wish to use the smallest possible 
number of coins in the payment, with what coins would you 
pay a debt of 17 cents ? 

Answer. With a dime, a half-dime, and 2 cents; or 
with a dime, 2 three-cent pieces, and a cent. 

The same suppositions continuing, with what coins would 
you pay a debt of — 

8. $.06? 8. $.75? 18. $12.60? 

4. $.31? 9. $50? 14. $3.37? 

5. $.83? 10. $.95? 15. $4.00? 
8. $.67? 11. $3.00? 16. $1.62? 
7. $.34? 12. $7.60? 17. $2.89? 

18. Find which of the above debts can be paid with 4 
coins, and name the coins for each. 

19. Find which of the above debts can be paid with 5 
cdins, and name the coins for each. 

20. Find which of the above debts can be paid with 6 
coins, and name the coins for each. 

B. Bank-bills are often used as a substitute for " Specie," 
i. e., for gold and silver coins. These bills most commonly 
represent some one of the following values ; viz. — 81; 82, 
83, 85, 810, 820, 8o0, 8100, 8500, 81000. 
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If you should have coins of each denomi nation coined 
in the United States, and bank-bills of each of the above 
denominations, and should wish to use the smallest possible 
number of bills and coins in the payment of each debt how 
will you pay a debt of — 

1. $4.25? 4. $13.21? 7. $7.65? 

2. $8.37? 6. $163.87? 8. $99.99? 
8. $4.50? 6. $68.13? 9. $19.84? 

C. It often happens that a person does not have such 
coins or bank-bills as will enable him to pay the exact sum 
which he owes. In such cases it is customary for him to 
give such coins or bills as will make some convenient value 
greater than the amount to be paid, and receive in return a 
sum equal to the excess of what he has paid over what he 
owes. This is called " Making Change." 

1. If each of two persons have coins of each kind coined 
in the United States, and wish to use the smallest possible 
number of coins in the payment of each debt, how can one 
pay the other ?.19 ? 

Answer. By giving a quarter-dollar and receiving back 
either 2 three-cent pieces, or a half-dime and a cent ; or by 
giving 2 dimes and receiving back one cent. 

The same suppositions continuing, how can one person pay 
the other a debt of — 

2. $.38? 

8. $.63? 

. 4. $.29? 

D. If Otis has 10 half-dimes, and Asa has 15 three-cent 
pieces, how must change be made when Asa pays Otis — 

1. 1 ct. ? 4. 18 cts. ? 7. 11 cts. ? 

2. 7 cts. ? 5. 25 cts. ? 8. 19 cts. ? 

3. 18 cts. ? 6. 28 cts. ? 9. 26 eta. ? 



5. $.82? 


8. $1.13? 


8. $.72? 


9. $2.42? 


7. $.59? 


10. $2.59? 
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10. The same suppositions continuing, how must change 
be made when Otis pays Asa each of the above sums ? 

E. Mr. Brooks has 2 quarter-eagles, 1 three-dollar bill, 4 
silver dollars, and 9 three-cent pieces. Mr. Upham has 1 
half-eagle, 3 two-dollar bills, 1 gold dollar, 7 half-dimes, 
and 2 cents. In what ways can change be so made that 
Mr. Brooks shall pay Mr. Upham a debt of — 

1. $.20? 4. $.50? 7. $.47? 

2. $.40? 6. $5.25? 8. $.89? 
8. $4.50? 6. $.31? 9. $5.58? 

F. Two persons have each a half-dollar, a quarter-dollar, 
a dime, a three-cent piece, and a cent. How can change 
be so made that one shall pay the other a debt of — 

1. 8 cts. ? 4. 18 cts. ? 7. 87 cts. ? 

2. 16 cts. ? 6. 28 cts. ? 8. 69 cts. ? 
8. 17 cts. ? 6. 61 cts. ? 9. 56 cts. ? 



SECTION ZZXVII. 

MISCELLANEOUS PROBLEMS. 

1. 7 times 8, plus 4, divided by 5, multiplied by 3, minus 
4, minus 8, divided by 2, divided by 3, multiplied by 9, 
multiplied by 2 = how many times 8 ? 

2. Multiply ^ of 18 by | of 8, add J of 27, divide by | 
of 28, add j\ of 33, and square the number. 

3. If § of a yard of cloth worth 14 cents per yard, are 
given for | of a pound of chocolate, how many pounds of 
coffee at 12 cents per pound should be given for 3^ pounds 
of chocolate ? 

12* 
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4. If I should expend the sum of $9 + $8 + $5 -f $9 
-[- $4 -j- $7 for flour at $7 per barrel, aad .sell the flour at 
$8 per barrel, then expend the proceeds for cloth at 83 per 
yard, and sell the cloth for $4 per yard^ and then, after 
spending $10, and losing $6, should expend the remainder 
for tea at the rate of 3 pounds for $2, how many pounds of 
tea should I buy ? 

6. Find the cost of 1| lb. of coffee at 16 cents per lb., 2^ 
lb. of raisins at 8 cents per lb., 2| lb. of flgs at 15 cents 
per lb., 4| lb. of sugar at 9 cents per lb., If lb. of tea at 
40 cents per lb., and | lb. of cotton at 32 cents per lb. 

6. What must be the length of the side of a square field 
containing -}j as many square rods as a fleld 9 rods long and 
8 rods widel? 

7. Arthur sold a certain number of apples at the rate of 
2 for a cent, and Robert sold as many at the rate of 3 for a 
cent. Arthur received 12 cents more than Robert. How 
many apples did each sell ? 

8. A thief drew | of the wine out of a certain cask, and, 
to escape detection, filled it with water. The next night he 
drew out | of the contents of the cask, and again filled it 
with water. How many gills of wine will there now be in 
each gallon of the mixture ? 

9. 2^ times a certain number added to j of that num- 
ber is 6^ less than 3 times the number. What is the 
number ? 

10. A lady being asked her age, replied, *' My father is 
30 years older than my sister Sarah, and 8-J times the differ- 
ence between their ages is 5 times my father's age. Now, 
if you will tell how old my father and sister are, I will tell 
you how to find my age." A correct answer having been 
given, the lady said, " To 3 times my father's age, add 6 
times my sister's age, and you will obtain a sum \ of which 
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is 9 years more than 4 * times my age." What was the 
age of each ? 

11. If ^ of any number whatever be added to | of the 
same number, and the sum thus obtained be divided by J 
of the same number, the quotient will always be 5. Why 
is this? 

12. The sum of two numbers is 50, but if the smaller be 
subtracted from twice their sum the remainder is 77. What 
are the numbers ? 

13. A teacher wishing to obtain a black-board 15 ft. long 
and 6 ft. wide, bought boards for the purpose at 2^ cents 
per square foot. He hired a carpenter to make it, paying 
him 75 cents for his work. He paid 11 cents per square 
yard to have it painted and varnished, and it cost 25 cents 
to have it brought to the school-room and put up. What 
was the whole cost ? 

14. My parlor and sitting-room are each 5 yards wide, 
but my parlor is 2 yards longer than my sitting-room. The 
floor of my sitting-room contains 30 square yards. What is 
the length of my parlor floor, and how many square yards 
does it contain ? 

15. David said to Harry, " If ^ the sum of our ages be 
added to ^ of your age, the same will equal | of my age, 
and I am 12 years older than you are. What was the age 
of each of the boys ? 

16. Mr. Warren bought a cask of oil at $1.20 per gallon, 
but ^ of it leaked out. For how much per gallon must he 
sell the rest so as neither to gain nor lose ? 

17. Mr. Allen owes Mr. Mason 62 cents, and the only 
coins he has are 1 half-dollar, 1 quarter- dollar, 1 half-dime, 
and 2 three-cent pieces, while the only coins Mr. Mason has 
are 4 half-dollars, 5 dimes, and 2 cents. How can change 
be made so that the debt may be paid with these coins ? 
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18. What number added to | of itself equals 36 more 
than ^ of the number ? 

19. A man sold 6 barrels of apples and 2 barrels of pears 
for $23, receiving twice as much per barrel for the pears 
as for the apples. How many dollars did he receive for 
each? 

20. By selling cloth at $3.50 per yard, I lose 12^ per 
cent of its cost. How many dollars should I lose on each 
yard by selling it at $3 per yard ? 

21. I sold 2 of a lot of grain for what | of it cost, thereby 
gaining $16. How much did the entire lot cost me ? 

22. A and B traded in company. A put in $360, and 
B put in I of ^ of I of 42 times i as much as A. They 
gained a sum equal to | of their joint stock. How much 
did they gain, and what was the share of each ? 

23. If Mr. Walton's black-board were 2 ft. wider than it 
now is, it would contain 26 more square feet, but if it were 
2 ft. longer it would contain 11 more square feet. How 
many square feet does it contain ? 

34. George has money enough to buy 2i quarts of chest- 
nuts, Rufus has twice as much as George, and Edward has 
•1 as much as Eufus. They all have 57 cents. How much 
are the chestnuts worth per quart, and how many cents has 
each of the boys ? 

26. The interest of Mr. Butler's money for 5 yr. 6 mo. 
20 da., at 6 per cent, will equal $8000. How much money 
has he ? 

26. If a pound of rice is worth | as much as a pound of 
sugar, and 6 lb. of rice and 10 lb. of sugar are worth $1.26, 
how much are 5 lb. of rice and 7 lb. of sugar worth ? 

27. Why is it that if we multiply any number whatever 
by 3, add 7 to the product, add the first number taken to 
/iis, add 9 to this, divide this by 4, add 3 to this, and then 
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subtract from this the first number taken^ the result will 
always be 7 ? 

28. By selling clotK at $1.25 per yard, I lose 16f per 
cent. For how much per yard must I sell it to gain 20 
per cent ? 

29. There are | as many acres in my orchard as there 
are in my pasture, and | as many in my garden as in my 
orchard. If there are 17 acres in all, how many are there 
in each lot ? 

30. I bought a lot of goods for 8600, and after keeping 
them 1 month 17 days, I sold them for $650. Now, allow- 
ing that I had to pay interest on the money invested, at the 
rate of 6 per cent, what was my net gain ? 

31. A man bought a cask of wine, but | of it leaked out. 
He put in ^ as much water as there was wine remaining, 
and sold the mixture for | as much per gallon as he gave 
for it. What part of the cost did he lose ? 

32. After paying $3 more than ^ of my money to one 
man, and $6 more than ^ of what I had left to another^ I 
had $7 left. How much did I have at first ? 

33. I sold 10 bushels of corn for Mr. Austin, and 8 
bushels for Mr. Brown, receiving $11 for the lot. Now, 
allowing that Mr. Austin's com is worth 20 per cent more 
per bushel than Mr. Brown's, and that I am to receive $1 
for my services, how much money ought I to pay to 
each? 

34. A sheep is worth $2 more than a calf, and a cow is 
worth the sum obtained by adding the value of a sheep to 
2^ times the value of a calf. Moreover, a sheep and a calf 
and a cow together are worth 6^ times as much as a calf. 
What is the value of each ? 

35. Adin is 2 years younger than Seth, and Asa in | as 
old as Adin. Now if the difference between Asa's age and 
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Seth's age be added to Seth's age, the sura will be 1^ times 
Adin's age. What is the age of each bpy ? 

36. After selling 6 acres more than | of my land, I have 
I of 4i times 12 acres left. How many acres did I sell ? 

37. John has 820. John and William together have 
twice as much as George, and John and George together 
have 8 times as much as William. How many dollars has 
each? 



Partial Solution. If John's $20 plus William's 




money. 
^20 must equal $30 plus A of William's money, which 
by the conditions of the problem is equal to 3 times Wil- 
liam's money. Hence $30 = 2i or | times William's 
money. If $30 = | of William's money, i of William's 
money must equal, &c. 

38. I have 66 marbles. If I give them to John he will 
have 3 times as many as George, but if I give them to 
George he will have 4 times as many as John. JIow many 
marbles hos each boy ? 

39. I bought a lot of corn, and 1^ times as much oats, for 
$10.80. The oats cost | as much per bushel as the corn, 
and there were 22 bushels of both. What was the price 
of each per bushel ? 

40. I spent ^ of my money, and earned $3 more than | 
as much as I had left, when I had $18 more than | of 
what I had at first. How much did I have at first? 

41. Moses has spent | of his money, but if he had spent 
$1 less than ^ as much as he did, he would have had left 
$25 more than he now has. How many dollars does he 
now have ? 

42. I offered a dollar-bill in payment for a book, and 
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• 

found that | of the change which I received back was 
equal to just | of the cost of the book. What was the cost 
of the book ? 

48. A man has 8 cents more than enough to give a party 
of beggars 3 cents each, and 6 cents less than enough to 
give them 5 cents each. How much money has he ? 

Partial Solution. The diiFereuce between the money 
required to give them 3 cents each and 5 cents each is 14 
cents; and as it makes a difference of 2 cents to each 
beggar, there must have been 7 beggars. 

44, Maria's father gave her some peaches, which she 
wished to distribute among her playmates. She found that 
if she gave them 5 each she should have 7 left, but that if 
she had 9 peaches more she would have enough to give them 
6 each. How many peaches did her father give her? 

46. A farmer sold a lot of hay at $15 per ton, and 
determined to buy a certain number of sheep with the 
money received for the hay. He found that if he should 
pay $10 each for the sheep, he would not have money 
enough by $12 to buy as many as he wanted. He there- 
fore bought the sheep at $7 each, when he had $30 left. 
How many tons of hay did he sell ? 

46. Two persons have equal sums of money, but if one 
earns $5|, and the other spends $6|, the first will have 
twice as much as the second. How many dollars has each ? 

47. A man who had received a large legacy, invested ^ 
of it in real estate, | of it in bank stock, -j^ of it in railroad 
stock, and then put the rest at interest. Moreover, what 
he put at interest was $6000 less than J- of what he invested 
in other ways. What was the value of the legacy ? 

48. A, B, and C formed a partnership. A put in $3 as 
often as B put in $2, and C $1 ; A's money was invested 
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only ^ as long as B's, and B's was invested | as long as C's. 
They gained $92. How many dollars ought each man to 
receive ? 

49. If Erastus can do a piece of work in 9 days, and 
Hiram can do it in 8 days, what part of it would both do 
in 1 day, and how many days will it take both to do it? 

50. Walter and Eeuben together can do a piece of work 
in 18 days, and Walter can do 1^ times as much work per 
day as Reuben. How many days would it take each of 
them working alone to do it ? 

51. David is | as old as John and | as old as Henry^ 
and ^ of the sum of their ages added to Henry's age equals 
39 years. What is the age of each boy ? 

52. A man bought a watch, a chain, and a key. The 
chain cost 3 times as much as the key, and the watch cost 
$5 more than 2| times as much as the chain and key toge- 
ther. If the cost of the whole was 6113 more than -^ the 
cost of the chain, what was the cost of each ? 

53. If 2 oranges cost 1 cent less than 3 lemons, and 8 
oranges and 6 lemons cost 32 cents, what will 6 oranges and 
8 lemons cost? 

64. A man has an eighteen-gallon cask of wine and two 
empty casks, one of which will hold 7 gallons and the other 
11 gallons. How can he by using only these three casks 
measure out 9 gallons of wine ? 



THE END. 
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